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Each  of  the  sheets  of  previous  parts  of  this  volume  bears,  at  its  foot, 
the  imprint  of  a  date  at  which  an  edition  of  100  advance  copies,  without 
plates,  was  distributed  to  palaeontologists  and  scientific  publications. 

Part  I,  complete,  consisting  of  pages  1-90,  with  plates  1-11,  (in  each 
case,  both  inclusive)  was  published  in  1885;  Part  II,  of  pages  91-196, 
with  plates  12-26,  in  1 889 ;  Part  III,  of  pages  197-254,  with  plates  27-32, 
in  1891 ;  and  Part  IV,  of  pages  255-360,'  with  plates  33-47,  in  1892. 

The  Part  now  submitted  (Part  V)  which  concludes  the  volume  and 
consists  of  pages  361-436,  with  plates  48-50  and  five  woodcuts,  will  bear 
date  herewith. 

GEORGE  M.  DAWSON. 


Geological  Survey  Department, 

Ottawa,  November,  1898. 
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Under  the  general  title  of  "  Contributions  to  Canadian  Palaeontology  * 
it  is  proposed  to  publish,  from  time  to  time,  such  papers  as  cannot  be 
conveniently  included  in  either j^of  the  volumes  on  the  Palaeozoic  or  * 
Mesozoic  Fossils  of  Canada  now  in  course  of  preparation.  These 
papers  and  the  plates  which  illustrate  them  will  be  paged  and  num- 
bered consecutively,  and  an  index  will  be  prepared  for  each  volume  as 
soon  an  completed. 

The  part  now  presented  contains  a  descriptive  report  on  the  fossils 
collected  by  Br.  G,  M.  Dawson  and  other  officers  of  the  Sui'vey  in  the 
years  1881-84,  both  inclusive,  from  the  Laramie  and  Cretaceous  rocks 
of  the  Bow  and  Belly  River  district.  It  consists  of  eighty-nine  pages  of 
letterpress,  illu8ti*ated  by  eleven  lithographic  plates. 

ALFRED  R.  C.  SBLWYN. 


Geolooical  and  Natural  Histort  Survey  Office, 

Ottawa,  4th  Aug.,  1885. 
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1.  Beport  on  the  Invertebrata  of  the  Laramie  and  Cretaceous  rocks  of  the 

vicinity  of  the  Bow  and  Belly  Bivers  and  adjacent  localities  in  the 

North-West  Territory, 
r 

The  present  paper  is  intended  primarily  as  a  palaeontological  supple- 
ment or  appendix  to  Dr.  G.  M.  Dawson's  "  Report  on  the  Region  in 
the  Vicinity  of  the  Bow  and  Belly  Rivers,"  published  in  1885  in  the 
"Report  of  Progress"  of  the  Survey  for  1882-83-84.  It  is  mainly 
based  upon  collections  made  by  Dr.  Dawson  and  Messre.  R.  G.  McCon- 
nell,  J.  B.  Tyrrell  and  T.  C.  Weston  in  the  years  1881-84,  but  in  order 
to  make  it  as  complete  a  presentation  as  possible  of  the  present  state  of 
■our  knowledge  of  the  invertebrate  fauna  of  the  Laramie  and  Cretace- 
ous rocks  of  the  Canadian  North-West,  it  contains  also  a  revision  of 
the  species  from  these  formations  obtained  by  Dr.  Dawson  in  1874  in 
»his  capacity  of  Geologist  to  H.  M.  North  American  Boundary  Com- 
jnission,  and  identifications  of  a  few  Cretaceous  fossils  collected  by 
Prof.  Macoun  in  1879. 

Dr.  Dawson's  Report,  in  the  volume  referred  to,  contains  several 
short  lists  of  fossils,  but  these  as  there  stated  "  are  to  be  regaixied  as 
provisional  only,"  and  may  be  considered  as  superseded  by  the  present 
paper. 

The  species  are  enumerated  or  described,  as  the  case  may  be,  in  a 
Bti*atigi*aphical  and  descending  order  corresponding  as  nearly  as 
possible  to  the  grouping  and  nomenclature  in  Dr.  Dawson's  Report, 
^he  only  exceptions  to  this  mode  of  arrangement  occur  in  the  case  of 
a  few  of  the  specimens  from  the  Laramie  basin  north  of  the  typical 
region  near  the  Belly  River.  In  this  northern  part  of  the  basin  it  has 
.  so  far  been  impossible  to  correlate  the  sub-divisions  of  the  Laramie 
"with  those  of  the  Belly  River  and  vicinity. 

The  writer  desires  to  acknowledge  his  obligations  to  Dr.  C.  A, 
VThite,  of  the  Smithsonian  Institute,  Washington,  for  a  direct  compari- 
son of  a  number  of  Canadian  specimens  with  the  types  of  several  of  his 
own  and  of  Mr.  Meek's  species  in  the  museum  of  that  institution,  and 
for  various  and  valuable  critical  suggestions. 

Jane,  1885.  1 
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A.  FROM  THE  WESTERN  LARAMIJ). 

(1.)  From  the  Porcupine  Hill  Series. 

No  fossils  have  yet  been  obtained  fi'oin  the  Porcupine  Hill  Series 
proper,  though  it  is  probable  that  a  systematic  search  would  result  in 
the  discovery  of  fossiliferous  beds.  In  the  sandstones  and  shales  of^ 
Shaganappie  Point,  two  miles  west  of  Calgary,  however,  Sir  William 
Dawson  collected  a  few  remains  of  the  shells  of  fresh  water  moUusca 
in  1883.  The  deposits  at  this  place  are  on  the  horizon  of  those  of  the 
Porcupine  Hill  Series  of  the  southei*n  part  of  the  district,  though  for 
reasons  which  will  be  stated  more  at  length  in  connection  with  the 
St.  Mary  R.  Series,  the  definition  of  the  sub-divisions  of  the  Laramie 
has  not  been  attempted  on  the  northern  part  of  the  map  which  accom- 
panies Dr.  Dawson's  report.  The  genera  or  species  indicated  at  this 
locality  appear  to  be  somewhat  as  follows,  so  far  as  they  can  be  ascer- 
tained : — Three  detached  valves  of  a  Spharium  or  Leptesthes,  the  largest 
of  which  may  be  conspecific  with  the  Sphceriuni  recticardinale  of  Meek 
&  Hayden,  but  the  characters  of  the  interior  of  all  three  are  unknown : 
fragments  of  a  Fhysa,  probably  of  that  form  of  P.  Copeif  White,  which 
will  be  described  and  figured  in  the  present  paper  as  the  variety 
Canadensis ;  casts  of  the  interior  of  the  shell  of  a  Goniobasis  (?)  ; 
Viviparus  Leai,  Meek  &  Hayden  ;  and  a  single  specimen  of  a  shell 
which  is  either  an  unusually  large  form  of  a  new  species  of  Valvata 
which  will  be  found  described  a  little  farther  on  under  the  name  of  V, 
filosaj  or  a  species  of  Patula. 

(2.)  From  the  Willow  Creek  Series. 

In  the  clays,  sandstones  and  indurated  sands  of  this  sub-division  of 
the  Western  Laramie,  fossils  appear  to  be  scarce  and  are  usually  not 
well  preserved.  The  only  localities  at  which  any  were  collected  are 
on  the  Upper  Belly  Eiver  seven  miles  above  the  mouth  of  the  Old  Man 
Kiver,  and  on  the  Upper  Belly  River  near  Slide  Out,  by  Mr.  R.  G. 
McConnell  in  1881.  The  species  from  the  locality  first  mentioned 
are — an  apparently  new  species  of  Unio ;  fragments  of  a  small  bivalve 
perhaps  referable  to  the  genus  Sphoerium  \  crushed  examples  of  a  new 
species  of  Fatula,  which  will  be  described  a  little  fai-ther  on,  under  the 
name  F,  ohtusata,  from  much  better  specimens  collected  from  the  "  St. 
Mary  River  Series  "  on  the  Old  Man  River  ;  and  a  few  badly  preserved 
casts  of  a  Goniobasis,  which  is  probably  only  a  variety  of  the  G,  tenui- 
carinata  of  Meek  and  Hayden.    On  the  Upper  Belly  River  near  Slide 
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Oat  the  only  fossils  collected  are  a  few  casts  of  a  Unio  which  are  not 
sufficiently  perfect  to  be  identified.  A  few  fragments  of  Unios  and 
other  fresh  water  shells  were  noticed  at  some  other  localities,  but  no 
specimens  were  collected. 

The  supposed  new  species  of  Unio  from  near  the  mouth  of  the  Old 
Man  Biver  may  be  described  as  follows  : 


Unio  Albertensis.    (N.  Sp.) 
Plate  1,  fig.  1. 

Shell  very  inequilateral,  sti'ongly  compressed  at  the  sides  and 
thickest  near  the  mid-length,  so  that  the  outline  of  the  closed  valves  as 
seen  from  above  is  regularly  lanceolate :  lateral  outline  transvereely 
subeUiptical :  length  about  twice  the  maximum  height :  height  almost 
exactly  twice  the  greatest  thickness.  Anterior  and  posterior  extra, 
mities  both  rounded  at  the  margin,  and  of  nearly  equal  breadth  :  an- 
terior side  very  short :  posterior  side  considerably  elongated,  about 
three  times  as  long  as  the  anterior  :  ventral  margin  and  superior  bor- 
der almost  straight  and  nearly  parallel  for  the  greater  part  of  their 
length, — the  former  rounding  upwards  obliquely  and  rather  abruptly, 
and  the  latter  sloping  downwards  in  an  equally  abrupt  and  obliquely 
convex  curve,  at  each  end.  Beaks  very  small  and  inconspicuous, 
placed  about  half  way  between  the  centre  and  the  anterior  termination 
of  the  valves. 

Surface  concentrically  striated  :  test  rather  thin  :  character  of 
the  interior  unknown. 

Length,  seventy  millimetres  :  maximum  height,  thirty-six  mm. : 
greatest  thickness,  eighteen  mm. 

Upper  Belly  Eiver,  Alberta,  N.  W.  T.,  seven  miles  above  the  mouth 
of  the  Old  Man  Eiver,  E.  G.  McConnell,  1881  :  one  nearly  perfect 
specimen  with  the  test  preserved  on  both  valves  and  entirely  free 
from  the  matrix. 


(3.)  From  the  St.  Mary  Eiver  Series  and  lower  portion 

OP  THE  Laramie  generally. 

In  the  southern  portion  of  the  district  included  in  the  geologically- 
colpured  map  of  the  region  in  the  vicinity  of  the  Bow  and  Belly  Elvers, 
the  Laramie,  on  lithological  grounds,  is  clearly  separable  into  three 
subdivisions,  as  described  in  Dr.  G-.  M.  Dawson's  report  already  refeiTcd 
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to.  In  the  district  embraced  by  the  northern  part  of  the  map  it  has 
been  found  difficult  to  cany  out  a  similar  lithological  subdivision  of  the 
formation,  and  no  attempt  has  been  made  to  indicate  such  subdivisions 
on  the  map.  Still  further  northward,  in  the  district  from  which  the 
greater  number  of  the  fossils  collected  by  Mr.  J.  B.  Tyrrell  were 
obtained,  it  becomes  quite  impossible  to  distinguish  the  three  subdi- 
visions above  referred  to.  The  moUusca  from  this  district,  however, 
are  for  the  most  part  from  the  lower  portion  of  the  Laramie,  and  con- 
sequently from  ^  horizon  nearly  or  quite  equivalent  to  that  occupied 
in  the  typical  region  by  the  St.  Mary  Kiver  Series.  In  the  present 
paper,  under  the  heading  A.  of  the  "  Western  Laramie  "  and  in  section 
3,  the  species  collected  from  the  St.  Mary  Eiver  Series  proper  will  be 
separately  designated  as  such.  The  remainder  are  from  the  lower  por- 
tion of  the  Laramie  in  its  northern  extension,  with  the  exception  of 
six  species  from  the  same  northern  region,  which  occupy  positions  so 
far  up  in  the  Laramie  that  the  beds  in  which  they  occur  may  possibly 
represent  the  Willow  Creek  or  Porcupine  Hill  Series.  These  again 
will  be  specially  designated,  though  they  are  included  in  the  present 
section  for  convenience  of  description.  With  the  exception  of  these 
last-mentioned  species,  the  mollusca  here  described  or  enumerated  in 
section  3  of  subdivision  A  may  be  considered  as  representing  the  fauna 
of  the  lower  part  of  the  Laramie  of  the  region. 


LAMBLLIBEANCHIATA. 

Anomia  persteigosa.    (N.  Sp.) 
Plate  1,  fig.  2. 

Upper  valve  (assuming  that  the  shell  is  an  Anomia)  moderately  con- 
vex, in*egular  in  outline,  and  varying  from  subcircular  to  obliquely 
eubovate,  sometimes  slightly  arcuate  and  curved  to  the  left.  Beaks 
marginal,  small,  but  in  some  specimens  rather  prominent. 

Surface  marked  by  radiating  raised  lines,  a  few  of  which,  at  distant 
but  irregular  intervals,  are  conspicuously  broader  and  more  prominent 
than  the  rest.  Under  an  ordinary  simple  lens,  these  radiating  lines 
are  seen  to  be  subnodulous,  in  consequence  of  their  passing  over  the 
faint  concentric  lines  of  growth.  Under  valve  and  characters  of  the 
interior  of  the  upper  unknown. 

Upper  Belly  Eiver,  twenty-three  miles  above  the  mouth  of  the  Water- 
ton,  E.  G.  McConnell,  1881 ;   St.  Mary  Eiver  Series:  three  specimens. 
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The  muflcular  impresHions  and  hinge  dentition  of  this  shell  being 
unknown,  it  is,  of  course,  not  quite  certain  whether  it  is  an  Anomia  or 
not.  Dr.  C.  A.  White,  who  has  seen  the  specimens,  thinks  it  is  a 
Placunanomia,  of  the  subgenus  Monia,  Gray. 


OsTREA  GLABRA,  Meek  and  Hay  den. 

Ostrea  glalrrn,  Meek  &  Hayden.  1857.    Proc.  Ac.  Nat  Sc.  PhiL,  vol.  IX.,  p.  146. 
Ostrea   Wyommgensis,  Meek.  1873.    Rep.  U.  S.  Gool.  Surv.  Terr,  for  1872,  p.  508. 

Illustrated  by  Dr.  C.  A.  White  on  pi.  20  of  Contr.  to  PaL 

(U.S.  GeoL  Su^^^,  1880),  Nos.  2  to  8. 
Oslrea  arcxuitiUs,  Meek.  1873.    Rep.  U.S.  Geol.  Surv.  Terr,  for  1872,  p.  477. 
Ostrea  glabra,  Meek.  1876.    Rep.  U.S.  Geol.  Surv.  Terr.,  vol.  IX.,  Rep.  Inv.  Cret. 

and  Tert.  Foss.  I^.  Miss.  Cy.,  p.  509,  pi.  40,  figs.  2,  a,  b,  c,  d. 
Ostrea  msecuri%  White.  1876.    Powell's  Rep.  Geol.  Uinta  Mts.,  p.  112.    Illustrated 

on  pi.  21  of  Dr.  C.  A.  White's  Contr.  to  Pal,  Nos.  2  to  8. 
Oittrca  glabra,  AVliite.  (as  of  M.  &  II.)  1880.    U.S.  Geol.  Surv.,  Contr.  to  Pal.,  Nos. 

2  to  8,  p.  56. 
Ostrea  glabra,  AVhite.  (as  of  M.  &  H.)  1883.    Rev.  Non-Marine  Foss.  MolL  N. 

Am.,  pis.  9, 10, 11  and  12.     ; 

Bov?"  River,  mouth  of  East  Arrow-wood  Ch-eek,  G.  M.  Dawson,  1881: 
Upper  Belly  River,  twenty-two  and  twenty-three  miles  above  the  mouth 
of  the  Waterton,  R.  G.  McConncll,  1881 ;  St.  Mai-y  River  Series.  High 
River  five  miles  above  the  forks,  K.  G.  McConnell,  1882 :  Forks  of 
Devil's  Pine  and  Three  Hills  Creeks,  also  Eed  Deer  Eiver,  near 
8th  correction  line,  J.  B.  Tyrrell,  1884.  Oyster  Greek,  N.  W. 
branch  of  the  north  fork  of  the  Old  Man  Eiver,  G.  M.  Dawson,  1884. 
This  last  locality  is  in  a  nearly  isolated  basin  in  the  mountains, 
and  the  horizon  is  not  certainly  that  of  the  St.  Mary  Eiver  Series. 

Most  of  the  si>ecimens  from  those  localities  belong  to  the  variety 
Wyomi'mjensis. 

A  single  valve  of  an  oyster  collected  by  Prof.  Macoun  from  a  layer 
of  limestone  in  the  Hand  IlilLs,  in  Township  28,  Eange  17,  west  of 
the  4th  Meridian,  may  also  be  referable  to  this  variable  species. 


OsTREA  suBTRiGONALis,  Evaus  and  Shumard. 

Ostrea  mbtrigonalis,  Meek,  (as  of  E.  &  S.)  1876.    Rep.  U.S.  Geol.  Surv.  Terr.,  vol, 

IX.,  Rep.   Inv.  Cret  &  Tert.  Foss.  U.  INIiss.  Cj'.,  p.  510. 
pi.  40,  figs,  a,  b,  c,  d. 

White.  1883.    Rev.  Non-marine  Foss.  Moll.  N.  Am.,  pi.  12, 
figs.  2-5. 
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Eye-Grass  flat,  Old  Man  Eiver,  G.  M.  Dawson,  1881,  and  T.  C. 
Weston,  1883,  not  uncommon  ;  in  basal  beds  of  St.  Maiy  Eiver  Series. 
Upper  Belly  Eiver,  twenty-two  miles  above  the  month  of  the  Waterton, 
E.  G.  McGonnell,  1881 ;  St.  Mary  Eiver  Series :  one  valve. 

Perhaps  a  variety  of  the  preceding  species,  as  suggested  by  Dr.  C. 
A.  White. 


Unio  DANiE,  Meek  and  Hayden. 

Unio  Danse,  Meek  and  Hayden.    1857.    Proc.  Ac  Nat  Sc,  Phil.,  voL  IX,  p.  146. 
"         "     Meek.  1876.    Rep.  U.S.  Geol.  Surv.  Terr.,  vol  IX.,  Rep.  Inv.  Cret. 
and  Tert.  Foss.  U.  Miss.  Cy.,  p  517,  pi.  41,  figs.  13,  a^  b,  c. 

Bow  Eiver,  mouth  of  East  Arrow-wood  Creek  (base  of  section),  also 
Bow  Eiver,  four  and  eight  miles  west  of  Blackfoot  Crossing,  G.  M. 
Dawson,  1881 ;  St.  Maiy  Eiver  Series. 

Belly  Eiver,  west  of  crossing  of  MacLeod-Benton  Trail,  and  Little 
Bow  Eiver,  five  miles  below  crossing  of  Blackfoot  Trail,  E.  G.  Mo- 
Connell,  1881  ;  St.  Mary  Eiver  Series. 

Pincher  Creek,  T.  C.  Weston,  1883  ;  St.  Mary  Eiver  Series.  Knee 
Hills  Creek,  Township  29,  Eange  22,  west  of  4th  Principal  Meridian, 
J.  B.  Tyrrell,  1884. 

In  a  conversation  with  the  writer,  Dr.  C.  A.  White  expressed  the 
opinion  that  the  Unio  Dance,  U,  subsj^atulatus  imd  U.  Dewey  anus  of  Meek 
&  Hayden  are  all  varietal  forms  of  one  species,  and  it  is  upon  this 
hypothesis  that  the  fossils  from  the  above  mentioned  localities  are  all 
referred  to  U.  Dance.  Some  of  these  specimens  from  the  Canadian 
North-west  are  fairly  typical  representatives  of  the  U,  Dance]  some 
again  are  more  like  Z7.  suhspatulatus,  while  othere  possess  characters 
apparently  intermediate  between  these  two  varieties  or  nominal 
species. 


TJnio  senectus,  White. 

Unio  senectus,  White.  1877.    Bull.  U.S.  Geol.  Surv.  Terr.,  voL  III.,  p.  600. 

"         "  "        1880.    U.S.  Geol.  Surv.,  Contr.  to  Pal.,  Nos.  2-8,  p.  69,  pi. 

28,  figs.  1  a,  b,  c. 

"         «       White.  1883.    Eev.  Non-Marine  Foss.  Moll.  N.  Am.,  p.  26,  pi.  19 

figs.  1,  2. 

Bow  Eiver,  two  miles  below  the  mouth  of  Jumping  Pound  Eiver, 
G.  M.  Dawson,  1881 :  three  imperfect  but  characteristic  casts,  two  of 
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-which  have  been  sent  to  the  author  of  the  species,  who  confirms  the 
•correctness  of  their  identification. 


CoRBicuLA  cTTHERiFORMis,  Meek  &  Hajdcn. 

Cyrena  {Corbicula  f)  cyiheriformis,  Meek  &  Hayden.  1860.     Proc.  Ac  Nat  So. 

Phil.,  voL  XII.,  p.  176. 
Corhicvia  cyiheriformiSf  M.  &  H.    Jfe.,  p.  432. 

'Corbicvla  cytheriformiSy  Meek.  1876.    Rep.  IJ.  S.  Geol.  Surv.  Terr.,  vol.  IX,  &c, 

p-  520,  pi.  40.  figs.  5  a,  b,  c,  d,  e. 
Whita  1880.    U.S.  GeoL  Surv.  Terr.,  Contr.  to  Pal.,  Nos. 
2-8,  p.  74,  pi.  21 ,  figs.  4  a,  b,  c,  d. 
"  *•  White.  1883.    Rev.  Non-Marine  Fo8S.  Moll.  N.  Am.,  p.  31. 

pi.  22,  figs.  1-6. 

Eye-Grass  flat,    Old  Man   Eiver,   G.  M.  Dawson,  1881    and  T.  C. 
"Weston,  1883.     From  the  basal  beds  of  the  St.  Mary  R.  Series. 


Corbicula  oocidentalis,  Meek  &  Hayden. 

Plate  1,  figs.  3  &  3a. 

•Cyrena  occidentalism  Meek  &  Hayden.  1856.  Proc.  Ac.  Nat  Sc.  Phil,  vol.  VIII.  p.  116. 
Corhicvia  occidentalis,  Meek.  1869.    i6.,  vol.  XII,  p.  432. 
Corbicula  (Veloritma\  Bannisteri,  Meek.  1873.    Rep.  U.S.  Geol.  Surv.  Terr,  for 

1872,  p.  513. 
Corhicvia  occidentalisj  Meek  &  Hayden.  G.  M.  Dawson.  1875.    Rep.  Geol.  &  Res.  of 

Reg.  in  Vic.  of  49th.  Par.,  p.  133. 
Corhieula  occidentalism  Meek.  1876.    Rep.  U.  S.  Geol.  Surv.  Terr.,  vol.  IX,  p.  521, 

pi.  40,  figs.  6a,  b,  c 
Corbicula  occidentalis,  White,  (as  of  M.  &  H.)  1880.    V.S.  Geol.  Sur.  Terr.  Contr.  to 

Pal.,  Nos.  2-8,  p.  75,  pi.  21,  figs.  3  a,  b,  c. 
Corhicvia  occidentalis,  White,  (as  of  M.  &  H.)  1883.    Rev.  Non-Marine,  Foss.  Moll. 

N.  Am.,  p.  31,  pL  17,  figs-  6, 7  &  pL  23  figs.  1-6. 

St.  Mary  Eiver,  Wo  miles  north  of  the  49th  Parallel, — ^and  fonr 
miles  west  of  the  St.  Mary  Eiver ;  G.  M.  Dawson,  1874,  H.  M.  North 
American  Boundary  Commission ;  St.  Mary  E.  Series. 

Bow  Eiver,  mouth  of  East  Arrow-wood  Creek,  (top  of  section) 
O.  M.  Dawson,  1881 ;  Eye-Grass  flat,  Old  Man  Eiver,  G.  M.  Dawson, 
1881  and  T.  C.  Weston,  1883,  very  abundant.     All  St.  Mary  E.  Series. 

Upper  Belly  Eiver,  twenty-two  and  twenty-three  miles  above  the 
mouth  of  the  Waterton,  E.  G.  McConnell,  1881  j  at  both  places  probably 
irom  the  St.  Mary  E.  Series,  but  in  a  disturbed  region. 
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Oyster  Creek,  N.  W.  branch  of  the  north  fork  of  the  Old  Man  Eiver  ^. 
G.  M.   Dawson,   1884.     See  note  to  same  place  under  Ostrea  glabra^ 
Eed  Deer  Eiver,  near  the  8th  correction  line, — and  forks  of  the  Devil's 
Pine  and  Three  Hills  Creeks ;  J.  B.  Tyrrell,  1884. 

The  specimens  from  these  localities,  which  are  somewhat  variable 
in  shape,  appear  to  be  nearly  intermediate  in  their  character  between 
(7.  occidentalis  and  C  cytheriformis,  and  it  is  doubtful  to  which  of  these 
species  they  should  be  referred.  According  to  Meek,  the  shell  of  C^ 
occidentalis  is  "  subtrigonal  in  form,  with  height  and  length  about  equal,'^ 
whereas  that  of  (7.  cytheriformis  is  said  to  bo  '^  transvei-sely  ovate  sub- 
trigonal,  or  varying  to  sub-circular,  but  always  a  little  longer  than  high." 
In  the  Canadian  specimens,  some  of  which  are  very  perfect  and  mear 
sure  fully  one  inch  and  throe  quarters  in  their  two  lateral  diameters, 
the  outline  is  distinctly  subtrigonal  and  the  height  and  length  are 
either  equal  or  else  the  height  slightly  exceeds  the  length.  As  com- 
pared also  with  the  published  figures  of  the  two  species,  the  specimens 
from  the  Canadian  North- West  are  much  more  like  those  of  C,  occiden- 
talis than  those  of  C.  cytheriformis. 


CORBICULA   OBLIQUA.      (N,    Sp.) 

Plate  1,  figs.  4,  4  a  and  4  b. 

Shell  compressed  convex,  the  thickness  through  the  closed  valves 
being  about  one-third  less  than  the  maximum  height  inclusive  of  the 
beaks  :  oblic^uely  sub-ovate,  usually  a  little  longer  than  high  and  very 
inoiuilateral.  Anterior  side  extremely  short,  its  margin  either  slightly 
concave  or  vertically  truncated  under  the  beaks  above,  and  rounding 
abruptly  or  declining  rapidly  and  convexly  into  the  ventral  margin. 
below :  posterior  side  moderately  elongated,  obtusely  pointed  at  the 
base,  its  upper  margin  forming  one  continuous,  obliquely  convex  curve* 
which  extends  from  the  beaks  to  the  base ;  ventral  mai'gin  semi- 
oviite.  Beaks  small,  anterior  and  nearly  or  quite  terminal,  almost 
erect,  their  extreme  apices  only  being  curved  inwards,  forwards  and  a 
little  downwards. 

Surface  concentrically  striated :  characters  of  the  interior  unknown. 

Length  of  the  most  perfect  specimen  collected,  twenty-six  milli- 
metres :  maximum  height  of  the  same,  twenty-two  mm.  :  thickness 
through  the  closed  valves,  fifteen  mm. 

Rye-Grass  flat.  Old  Man   Eiver,  (one  perfect   specimen,  with   the- 
test  preserved  on  both  valves)    and  Bow  Eiver,  eight  miles  west  of" 
Blackfoot  Crossing,   (a  well  preserved  cast  of  a  left  valve),  G.  M^ 
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Dawson,  1881.  Upper  Belly  River,  twenty-two  miles  above  the  mouth 
of  the  Waterton,  (two  left  valves),  and  Little  Bow  Eiver,  opposite  the 
mouth  of  Snake  Valley,  (one  right  valve  with  the  test  preserved)^ 
R.  G.  McConnell,  1881.    All  from  the  St.  Mary  R.  Series. 

The  lateral  compression  of  the  valves  and  their  extreme  obliquity^ 
coupled  with  the  small  size  and  nearly  terminal  position  of  the  beaks, 
seem  to  afford  a  ready  means  of  distinguishing  this  shell  from  the 
Corhicula  occidentalis  of  Meek  and  Ilayden. 


Sph.«rium  recticardinale,  Meek  and  Hayden. 

Sphvrium  recticardinale,  Meek  and  Hayden.  1860.    Proc.  Ac.  Nat.  Sc.,  Phil.,  vol. 

VIII,  p.  176. 
Spharium  recticardinalf,  Meek.  1876.    Rep.  U.  Geol.  Surv.  Terr.,  vol.  IX,  p.  52 7^ 

pi.,  43,  figs.  3,  a,  b. 

Old  Man  River,  two  miles  above  Rye-Grass  flat,  G.  M.  Dawson,  1881 ; 
St.  Mary  River  Series :  one  nearly  perfect  specimen  and  seven  single 
valves. 


(CoRBULA  i»ERUNDATA,  Mcck  and  Ilayden. 

CorfAila  ptrundata,  Meek  and  Ilayden.  1856.    Proc.    Ac.   Nat    Sc.   Phil.,  vol. 

VIII.,  p.  116. 
Corbula  perxmdata,  Meek.  1S76.     Kep.  U.  S.  Geol.  Surv.  Terr.,  vol.  IX.,  p.  530,  pi. 

40,  fij^s.  4,  a,  b,  c,  d. 

South  or  First  Branch  of  the  Milk  River,  N.  W.  T.,  (r.  M.  Dawson, 
1874,  H.  M.  American  Boundary  Commission  :  a  few  single  valves 
from  a  loose  piece  of  concretionary  limestone.-^  Accordini(  to  Dr.  C. 
A.  White,  (\  perundata  is  only  a  variety  of  0,  subtruf  malls,  M.  and  H.) 


CoRBrLA  PERANGULATA.   (N.  Sp.) 

Plate  1,  figs.  5,  5  a  and  5  b,  and  plate  2,  fig.  1. 

Shell  compressed  laterally,  moderately  convex,  thickest  a  little  in 
fi'ont  of  the  middle  and  narrowing  regularly  as  well  as  gradually  to 
the  posterior  end  but  very  abruptly  so  to  the  anterior,  so  that  the 
outline  of  the  closed  valves  as  seen  from  above  is  ovatoly  lanceolate. 


*  These  are  the  specimens  referred  to  on  page  37  C  and  in  a  foot  note  to  page  126  C  of  Dr- 
Dawson's  Report  on  the  Bow  and  Belly  Riyer  country  published  in  188 
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Anterior  side  very  short,  obliquely  and  convexly  subtruncated  at  its 
extremity  above  and  in  the  middle,  but  obtusely  sub-angular  below  at 
its  junction  with  the  ventral  margin :  posterior  side  elongated  and  pro- 
duced into  a  long  and  narrow  pointed  beak,  which  is  either  straight  or 
"Curved  slightly  upwards  and  whose  upper  margin  is  strongly  angulated. 
Ventral  margin  semi-ovate,  very  moderately  convex,  curving  up- 
wards somewhat  more  rapidly  at  the  anterior  than  at  the  posterior  end, 
but  very  gently  at  both,  the  posterior  half  being  often  nearly  straight 
or  even  faintly  concave  :  supeiior  border  descending  abruptly  and 
obliquely  in  front  of  the  beaks  and  confluent  with  the  margin  of  the 
anteiior  end  in  one  unbroken  line  which  descends  obliquely  fi-om  the 
beaks  to  the  base, — descending  gradually  behind  the  beaks  in  either  a 
straight  line  or  with  a  shallowly  concave  curve  to  the  upper  termina- 
tion of  the  posterior  side :  beaks  obliquely  flattened  on  all  sides,  placed 
in  advance  of  the  middle,  that  of  the  right  valve  curved  inwards  and 
downwards,  that  of  the  left  erect  but  somewhat  incurved  and  with  a 
slight  forwaid  inclination.  Posterior  area  large  and  veiy  distinctly 
defined,  flattened  at  a  right  angle  to  the  valves  and  in  some  cases 
shallowly  excavated,  broadly  lanceolate  in  outline  as  viewed  fi'om 
Above,  and  bordered  by  the  strong  keel  which  also  forms  the  upper 
margin  of  the  beaked  posterior  extremity  of  each  valve. 

Surface  marked  with  a  few  coai*se  and  rather  distant  but  iiTCgularly 
disposed  lines  of  growth,  with  much  finer  and  close  set  concentric 
striae  between  them.  Test  rather  thick:  hinge  teeth  as  in  Corbula 
proper,   muscular  impressions  unknown. 

Dimensions  of  a  full  sized  and  perfect  specimen :  length,  forty 
millimetres:  maximum  height,  twenty-five  millimetres:  thickness 
through  the  closed  valves,  nineteen  millimetres.  The  maximum 
thickness  of  another  specimen  of  the  same  length  and  height  is  only 
sixteen  millimetres. 

In  young  individuals  the  anterior  end  of  the  shell  is  regularly 
rounded,  and  the  posterior  area  is  not  so  much  flattened  down  as  it  is 
in  the  young  shell.  The  beaked  posterior  side  is  usually  pointed  at  its 
oxtremity,  but  in  some  specimens  there  is  a  distinct  truncation  at  its 
•extreme  tip. 

Eye-Grass  flat,  Old  Man  Eiver,  G.  M.  Dawson,  1881  and  T.  C.  Weston, 
1883,  extremely  abundant.  Upper  Belly  Eiver,  twenty-three  miles 
Above  the  mouth  of  the  Water  ton,  and  Scabby  Butte,  seven  miles 
north  of  the  confluence  of  the  Belly  and  Old  Man  Elvers  ;  E.  G. 
McConnell,  1881.     All  from  the  St.  Mary  E.  Series. 

A  very  distinct  species,  apparently  belonging  to  the  same  section  of 
the  genus  as  the  Corbula  pyri/ormis  of  Meek.  Specimens  of  the  latter 
shell  from  the  Bear  Eiver  Laramie  of  S.  W.  Wyoming,  kindly  for- 


/ 


/ 
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warded  by  i^.  C.  A.  White  for  comparison,  are  distinctly  pyriform  in 
outline  as  viewed  from  above,  the  closed  valves  being  very  ventricose 
anteriorly, — the  beaks  of  both  valves  are  gibbous  and  curved  strongly 
inwards,  while  the  posterior  area,  though  tolerably  well  defined  is  small 
and  narrow.  In  (7.  perangulata,  on  the  other  hand,  the  outline  as 
iriewed  fi-om  above  is  ovately  lanceolate,  both  beaks  are  obliquely  flat- 
tened and  the  posterior  area  is  large  and  broad.  The  external  aspect 
of  C,  pyriformiSj  as  Mr.  Meek  has  pointed  out,  is  like  that  of  a  Necera, 
whei-eas  the  outside  of  the  present  species  has  more  the  look  of  a  Leda. 
Dr.  Dawson  states  that  the  beds  characterized  by  a  great .  abund- 
ance of  this  species,  together  with  Ostrea  glabra^  var.  Wyomingensis  and 
Corbicula  occidentalis  (or  C,  cytheriformis)  occur  at  the  very  base  of  the 
Laramie,  and  that  thesS  deposits  may  even  be  regarded  as  forming  a 
passage  between  that  formation  and  the  summit  of  the  mai*ine  X^re- 
taceous.  These  beds  are  most  characteristically  developed  in  parts  of 
the  south  western  poi*tion  of  the  district  embraced  by  the  geological 
map  before  referred  to,  where  they  frequently  occur  in  the  distui'bed 
strata  of  the  foot-hill  region.  They  have  been  recognized  as  far  north 
as  a  few  miles  west  of  Blackfoot  Crossing  on  the  Bow  Eiver. 


PANOPiEA    SIMULATRIX.      (N.  Sp.) 

Plate  2,  figs.  2  and  2a. 

Shell  slightly  inequivalve,  the  umbo  of  the  right  valve  being  a  little 
larger  and  more  tumid  than  that  of  the  left :  valves  compressed  at  the 
sides,  thickest  on  the  anterior  umbonal  slopes  and  narrowing  very 
^adually  to  the  posterior  end  but  more  rapidly  to  the  anterior :  pos- 
terior termination  gaping :  lateral  outline  elliptic  ovate,  the  length  being 
fully  twice  the  maximum  height  inclusive  of  the  beaks,  and  the  pos- 
terior side  a  little  longer,  naiTOwer  and  more  pointed  than  the  anterior. 
ITm bones  broad,  obtuse  and  depressed:  beaks  small,  subcenti*al  but 
placed  a  little  in  advance  of  the  middle,  that  of  the  right  valve  curved 
inwards  and  downwards  with  a  slight  inclination  forwards,  that  of  the 
left  valve  curved  inwards  and  a  little  foinvards  but  not  downwards : 
ligament  apparently  short  and  external. 

Surface  concentrically  striated  :  inner  layer  of  the  test  not  nacreous : 
hinge  teeth  and  muscular  impressions  unknown. 

Length  of  the  most  perfect  example  collected,  (the  one  figured) 
fifty-two  millimetres :  greatest  height  of  the  same,  twenty-five  mm.  : 
thickness  of  the  same,  sixteen  and  a  half. 

The  specimen  from  which  the  above  description  was  made  and  which 
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is  therefore  intended  as  the  type  of  the  species,  was  collected  by  Mi*. 
J.  B.  Tyrrell  in  1884  from  the  south  bank  of  Knee  Hills  Creek,  in 
Township  29,  Eange  22,  west  of  the  4th  Meridian. 

Ten  imperfect  and  badly  preserved  casts  of  shells  which  are  probably 
referable  to  this  species,  were  collected  by  Dr.  G.  M.  Dawson  in  1881,  five- 
at  Rye-Grass  flat  on  the  Old  Man  River,  and  five  at  the  mouth  of  East 
Arrow-wood  Creek,  on  the  Bow  River  j  all  from  the  St.  Mary  River 
Series.  Mr.  R.  G.  McConnell  collected  a  similar  cast  on  the  Belly  River, 
twenty-three  miles  above  the  mouth  of  the  Waterton,  in  1881.  Some  of 
the  specimens  collected  by  Dr.  Dawson  and  Mi\  McConnell,  are  broader 
in  front  and  shorter  than  the  type,  and  in  others  the  beaks  are  placed 
much  further  forwards. 

In  referring  these  shells  to  the  genus  Panopica  rather  than  to  Ano- 
donta  or  Unio  the  writer  has  been  influenced  by  the  following  considera- 
tions: first,  that  the  valve8  gape  ft  the  posterior  end;  secondly,  that 
they  are  slightly  inequivalve,  and  histly,  that  the  inner  layer  of  the 
test  is  not  nacreous.  The  specific  name  is  suggested  by  the  close 
resemblance  that  the  most  perfect  specimen  presents  to  a  narrow  form 
of  Mya  arenaria. 


Panop.'EA  curta.     (N.  Sp,) 
Plate  2,  fig.  3. 

Shell  compressed  laterally,  about  one-fourth  longer  than  high,  and 
nearly  equilateral ;  posterior  end  gaping.  Anterior  side  broad  and 
about  as  long  as  the  posterior,  narrowing  obliquely  and  convexly 
both  above  and  below,  and  obtusely  subangular  or  somewhat  ])ointed 
ft  little  below  the  middle;  posterior  side  also  broad,  truncated  almost 
vertically  at  its  extremity  in  the  right  valve,  but  somewhat  more 
rounded  in  the  left.  Ventral  margin  broadly  and  regularly  rounded, 
most  prominent  in  the  middle ;  superior  border  descending  rapidly 
and  obliquely  in  front  of  the  beaks,  at  first  nearly  straight  and  hori- 
zontal behind  them,  but  ultimately  forming  an  abruptly  rounded 
junction  with  the  outer  margin  of  the  posterior  end  above ;  beak  of 
the  right  valve  very  nearly  central,  broad  and  moderately  pro- 
minent, incurved,  .with  a  slight  inclination  forward;  beak  of  the  lett 
valve  a  little  smaller  and  more  depressed. 

Surface  marked  with  rather  coarse  and  irregularly  disposed  concen- 
tric stria)  or  lines  of  growth.  Hinge  teeth  and  muscular  impressions 
unknown. 

Length  of  the  most  perfect  specimen  known,  forty-eight  millimetres  ; 
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maximum  height  of  the  same,  thirty  seven ;  exact  thickness  not  ascer- 
tainable. 

Forks  of  Devil's  Pine  and  Three  Hills  Creeks,  J.  B.  Tyrrell,  1884: 
two  specimens. 

Perhaps  only  a  broad  and  short  variety  of  the  preceding  species. 
Fi'om  the  same  locality  Mr.  Tyrrell  collected  seven  specimens  of  a 
shell  which  may  possibly  represent  a  form  intermediate  between  this 
and  P.  simulatriXj  but  they  ai'e  so  imperfect  and  badly  preserved  that 
it  is  impossible  to  state  to  what  genus  they  should  be  referred. 


GASTEKOPODA. 


LiMNiEA  TENUIC08TATA,  Meek  and  Hayden. 

Zfimncea  tenuicoAaiay  Meek  and  Hayden.  1856.    Proc.  Ac.  Nat  Sc.  Phil.,  p  119. 
lAmncea  (Acella)  tenuicosUUay  M.  and  H.  1860.    lb.,  p.  431. 

lAmncea  {PkurolimTKea)  tenuicostala,  Meek.  1876.    Rep.  U.S.  Geol.  Surv.  Terr.,  vol. 

IX.,  p  534,  pi.  44,  figs.  13,  a,  h,  c. 

Mouth  of  the  Blind  Man  River,  Township  39,  Eange  27,  west  of  4th 
Principal  Meridian  ;  J.  B.  Tyrrell,  1884 ;  several  characteristic  but  not 
irery  perfect  specimens. 

Mr.  Tyrrell  states  that  the  fossils  from  this  locality  are 
from  beds  which  ai*e  probably  higher  in  the  Laramie  than  those 
from  which  most  of  the  other  species  here  described  under  the  heading 
A  3  were  collected,  but  the  precise  relationship  of  these  beds  with  the 
subdivisions  adopted  in  the  more  southerly  portion  of  the  district  has 
not  yet  been  determined. 


Acella.     (Species  undeterminable.) 

A  few  fragments  of  an  Acella  were  collected  by  Br.  G.  M.  Dawson  in 
18ir4  and  1881  from  the  North  or  Second  Branch  of  the  Milk  Eiver,  in 
the  St.  Mary  R.  Series. 

Dr.  0.  A.  White,  to  whom  these  specimens  were  sent,  regards  them 
j»  distinct  from  his  A,  Haldemani,  but  they  are  too  imperfect  to  admit 
of  an  accurate  description  of  their  characters. 

June,  1885. 
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Phtsa  Copei,  White. 
Plate  2,  figs.  4  and  4a. 

Physa  Copeiy  White,  1877.    BuL  U.S.  Geol.  Surv.  Terr.,  vol.  III.,  p.  602. 

"        1880.    U.  S,  GeoL  Surv-  Terr.,  Contr.  to  PaL,  Nos.  2-8,  p.  85, 
pi.  24,  figs.  4a  and  b. 

"        1883.    Rev.  Non-Marine  Foss.  MolL,  N.  Am.,  pp.  43,  44,  pL 
25,  figs.  1  and  2. 

Bow  Eiver,  eight  miles  west  of  Blackfoot  Crossing ;  Grooseberry  Canon,. 
St.  Mary  Eiver,  and  St.  Mary  Eiver,  three  miles  north  of  the  49th 
Parallel,  G.  M.  Dawson,  1881.  Pincher  Creek,  crossing  of  Mill  Creek 
and  Fort  MacLeod  Trail,  G.  M.  Dawson  and  E.  G.  McConnell,  1881,  and 
T.  C.  Weston,  1883.     All  from  the  St.  Maiy  E.  series. 

High  Eiver,  one  mile  below  the  Forks,  E.  G.  McConnell,  1882. 

Mouth  of  Blind  Man  Eiver,  J.  B.  TyiTell,  1884;  from  the  same  geo- 
logical horizon  and  from  the  same  beds  as  JJimncea  tenmcostata. 

A  few  specimens  of  a  large  Physa  were  collected  at  the  above- 
mentioned  localities,  which  seem  to  coiTospond  very  well  with  Dr. 
White's  descriptions  and  figures  of  P.  Copei,  especially  in  the  character 
"  spire  short,  less  than  one-third  the  entire  length,"  and  in  the  fact  that 
the  "  diameter  of  the  body  volution  is  almost  equal  to  one  half  the  entire 
length  of  the  shell.  The  number  of  volutions  in  P.  Copei  is  indeed 
stated  to  bo  about  four,  but  Dr.  White's  figures  show  that  the  apex  as 
well  j^s  the  outer  lip  of  the  type  of  that  species  are  very  imperfect. 
In  unbroken  Canadian  specimens  of  the  shell  now  under  consideration 
the  number  of  volutions  is  six  or  seven,  but  the  three  apical  whorls  are 
exceedingly  slender  and  fragile,  and  consequently  may  have  been 
broken  oif  in  Dr.  White's  specimens,  as  they  most  frequently  are  in 
those  from  the  Bow  and  Belly  Eiver  district.  Seven  of  the  most  per- 
fect specimens  from  Pincher  Creek  and  one  example  fi'om  Gooseberry 
Canon  wore  sent  to  Dr.  White  for  examination,  who  reports  upon  them 
as  follows,  in  a  letter  to  the  writer :  "  These  all  seem  to  belong  to 
P.  Copei.  I  think  that  if  they  had  reached  the  size  of  my  type  speci- 
mens the  last  whorl  would  have  been  proportionately  larger  than  your 
specimens  present." 

Physa  Copei,  var.  Canadensis.  (Var.  Nov.) 
Plate  2,  figs.  5, 5  b  and  5  a. 

Shell  large,  attaining  to  a  length  of  fully  two  inches,  narrowly  sub- 
ovate  or  ovately  subfusiform  in  outline  :  length  rather  more  than  twice 


\-- 
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the  maximum  breadth  :  outer  whorl,  as  measui'ed  close  to  the  aperture, 
a  little  longer  than  the  spire.  Volutions  six  or  seven,  the  first  three  or 
four  slender  and  increasing  slowly  in  size,  the  two  next,  especially  the 
last  but  one,  increasing  rapidly  both  in  length  and  breadth,  each  being 
obliquely  and  very  gently  convex :  suture  well  defined  but  not  very 
deeply  impressed  :  outer  whorl  moderately  convex,  about  one-third 
longer  than  broad,  and  bi*oadest  a  little  above  the  middle.  Aperture 
rather  more  than  one  half  the  entire  length  of  the  shell,  a  little 
more  than  twice  as  long  as  wide,  narrowly  subovate  or  semiovate, 
contracted  and  acutely  angular  above,  broader  and  usually  more 
rounded  but  in  some  specimens  bluntly  pointed  below :  outer  lip  thin 
and  simple :  columella  bearing  a  narrow,  prominent  and  oblique  fold 
near  its  base,  the  fold  in  some  specimens  being  bordered  below  with  a 
rather  deep  groove:  columellar  callus  broad  and  closely  adherent, 
except  at  its  extreme  base,  where  it  is  slightly  separated  from  the  main 
body  of  the  shell  in  such  a  way  as  to  form  a  minute  and  narrow  kind 
of  umbilical  chink  or  perforation. 

Surface  nearly  smooth,  marked  only  with  the  faint  and  somewhat 
distant  lines  of  growth  common  to  most  species  of  this  genus. 

Length  of  a  large  and  nearly  perfect  specimen,  fifty-three  milli- 
metres :  maximum  breadth  of  the  same,  twenty-two  mm. :  length  of 
body  whorl,  as  measured  close  to  the  outer  lip,  thirty  mm.  In  a  slightly 
smaller  specimen  which  shows  the  characLei^s  of  the  aperture  better, 
the  length  of  the  aperture  is  twenty-five  mm.  and  its  maximum  width 
only  ten. 

Pincher  Creek,  crossing  of  Mill  Creek  and  Fort  MacLeod  Trail,  very 
abundant,  G.  M.  Dawson  and  R.  G.  McConnell,  1881,  and  T.  C.Weston, 
1883.  GoosebeiTy  Canon,  St.  Mary  River,  frequent,  G.  M.  Dawson, 
1881 :  Second  or  North  Branch  of  the  Milk  River,  G.  M.  Dawson,  1881. 
All  from  the  St.  Mary  R.  Series. 

During  the  past  four  yeai's  upwards  of  two  hundred  specimens  of 
one  or  more  species  of  Physa^  whose  relations  to  forms  already 
described  are  extremely  puzzling,  have  been  collected  by  officers  of  the 
Survey  in  the  Laramie  P^ormation  of  the  Canadian  Northwest.  Out  of 
these  specimens  it  is  possible  to  select  a  few  which  have  a  large  and 
long  body  whorl,  and  a  very  short  acutely  acuminate  spire,  and  these 
cannot  at  present  be  distinguished  from  the  Physa  Copei  of  White. 

By  far  the  larger  number^  however,  whose  characters  are  more  min- 
utely described  above,  have  a  much  longer  spire,  though  it  apparently 
never  quite  equals  the  outer  whorl  in  length.  Such  specimens  seem  to 
be  very  nearly  related  to  the  Bulinus  disjunctus  of  White,  and  have  been 
doubtfully  referred  to  that  species  in  Dr.  Dawson's  report,  though  in 
B,  disjunctus  the  length  of  the  spire  is  said  to  be  "a  little  more  than 
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half  that  of  the  whole  shell."  Thii'ty  of  the  best  specimens  of  this 
peculiar  form,  from  Pincher  Creek  and  Gooseberry  Cafion,  have  been 
examined  by  Dr.  White,  who  writes  that  he  "  cannot  satisfactorily 
identify  them  with  B.  disjunctus  nor  with  any  other  published  species." 

Still,  these  comparatively  long-spired  forms,  and  those  with  a  short 
spire  which  have  already  been  identified  with  P.  Copei  are  connected 
by  so  many  intermediate  gi^adations  that  the  writer  is  convinced  that 
they  cannot  be  separated  specifically,  and  that  the  former  can  only  be 
regarded  as  a  well-marked  but  not  very  constant  vai'iety  of  the  latter. 
The  whole  of  the  Physas  that  have  so  far  been  collected  from  the 
Canadian  Laramie  appear  to  the  writer  to  belong  to  one  variable 
apccies.  If  the  identification  of  any  of  them  with  P.  Copei  be  correct, 
the  whole  must  be  considered  as  varieties  of  that  species,  and  if  incorrect 
the  whole  of  the  specimens  here  described  and  figured  may  be 
designated  simply  as  P.  Canadensis,  By  whatever  name  they  may  be 
called,  their  extreme  variability  suggests  the  idea  that  Bulinus  disjunc- 
tus and  B.  atavus  of  White  may  also  prove  to  be  varietal  forms  of 
P.  Copei, 

A  unusually  narrow  form  of  the  variety  Canadensis  occurs  at  Pincher 
Creek,  in  which  the  whorls  are  so  much  fiattened  laterally  that  the 
maximum  breadth  of  the  shell  is  considerably  less  than  half  its  entii-e 
length.  Such  specimens  as  these,  one  of  which  is  represented  by  figure 
5a  of  Plate  2,  approach  very  neai-ly  in  shape  to  B.  atavus,  and  it  is 
worthy  of  note  that  at  Pincher  Creek  they  occur  associated  with 
undoubted  examples  of  Viviparus  prudentius,  White,  as  B,  atavus  does 
in  the  valley  of  Crow  Creek  in  Northei-n  Colorado. 

Judging  by  the  figure  in  Pictet's  "  Traite  de  Pal^ontologie,"  and  by 
that  in  Zittel's  '^Handbuch  der  Paleontologie,"  P.  Copei,  var  Canadensis 
seems  to-be  rather  nearly  related  to  the  Physa  nobilis  of  Michaud,  from 
the  French  Lower  Eocene,  but  the  original  description  and  figures  of 
that  species  are  unfortunately  not  accessible  to  the  present  writer. 

Dr.  Paul  Fischei**  restricts  the  use  of  the  name  Bulinus,  Adanson,  to 
a  group  of  shells  with  very  convex  whorls  and  an  obtuse  apex,  and  re- 
moves that  genus  from  the  family  Physidae  on  account  of  its  different 
odontophore..  It  is  in  accoixlance  with  this  view  and  in  spite  of  its 
olose  resemblance  to  B.  disjunctus  that  the  present  shell  is  regarded  as  a 
JPhysa  rather  than  a  Bulinus, 


^> 


*  Manuel  de  Conohyliologie.    Vol.  L  p.  509.    Paris,  1881. 
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AOROLOXUS  RADIATITLITS.      (N.  Sp.) 

Plate  3,  figs.  1  (&  la. 

Shell  depressed  conical,  very  slightly  elevated,  the  height  being 
About  one-fonrth  the  maximam  breadth :  apex  eccentiic,  inclined  dis- 
tinctly to  the  left  and  placed  about  half  way  between  the  centime  and 
the  posterior  end :  base,  or  margin  of  aperture,  ovate  in  outline,  not 
quite  one-third  longer  than  bi*oad,  rounded  in  front  and  somewhat 
pointed  behind.  ^ 

Surface  marked  by  minute  concentnc  lines  of  growth,  which  are 
icrossed  by  numerous,  closely  disposed  and  almost  equally  minute 
radiating  raised  lines,  both  of  which  are  too  small  to  be  seen  without 
the  use  of  a  lens. 

Length  of  the  only  specimen  collected,  five  millimetres  and  a  half: 
jnaximum  breadth,  four  mm. :  approximate  height,  from  apex  to  base, 
abou.t  one  mm. 

Mouth  of  Blind  Man  River,  Township  39,  Range  27,  west  of  4th 
Principal  Meridian,  J.  B.  Tyrrell,  1884.  From  the  same  geological 
horizon  and  from  the  same  beds  as  Idmncea  tenmcostata. 


AoROLOXUS  MiNUTUs,  Meek  and  Hayden. 

Velletia  mtnuto,  Meek  and  Hayden.  1856.    Proc  Ac.  Nat  So.  PhiL,  p.  120. 

Ancylus  (Acroloxvs)  minutuSf  M  &  H.  1860.    lb.,  p.  432. 

Acroloxw  mintUus,  Meek.  1876.    Bep.  U.  S.  GeoL  Surv.  Terr.,  vol.  IX.,  p.  543 

pi.  44,  fig.  10.    Illustrated  also  in  Dr.  White's  Rev. 

Non-Marine  Foss.  MolL  N.  Am.,  pL  24,  fig.  27. 

North  or  Second  Branch  of  the  Milk  River,  G.  M.  Dawson,  1874, 
H.  M.  North  American  Boundary  Commission.  Gooseberry  Cafion,  St. 
Hary  River,  and  Old  Man  River,  two  miles  above  Rye-Grass  flat, 
<J.  M,  Dawson,  1881.  Pincher  Creek,  T.  C.  Weston,  U  83.  One  or  two 
specimens  from  each  locality.    All  from  the  St.  Mary  R.  Series. 

The  identification  of  tbeae  little  shells  with  the  species  named  above 
is  not  altogether  satisfactory,  first,  on  account  of  the  vagueness  of  Mr. 
Meek's  definition  of  the  characters  of  A,  minutus,  and  secondly,  because 
of  his  statement  that  the  specimens  from  the  upper  Missouri  countiy, 
<lecribed  under  that  ^name  *'  may  possibly  belong  to  more  than  one 
species."    Some  of  them  may  perhaps  be  referable  to  A.  radxatulus. 

July,  1885.  2 
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Patula  ANGULIPEBA.  (N.  Sp.) 
Plate  2,  figs.  6, 6  a,  and  6  b. 

Shell  sublenticular,  deeply  umbilicated,  periphery  thin,  angular  and 
rather  distinctly  keeled  :  upper  side  very  gently  convex  or  very  obtusely 
conical,  nearly  flat,  the  spire  being  raised  only  a  little  above  the  outer 
whorl.  Volutions  four,  the  first  and  second  rounded  above,  the  third 
and  fourth  flattened  somewhat  obliquely ;  lower  side  rather  more  con- 
vex than  the  upper,  narrowing  obliquely  and  somewhat  convexly  to  the 
umbilital  margin :  umbilicus  about  one-third  of  the  entire  diameter  of 
the  base,  deep,  conical  and  obtusely  subangular  at  its  margin.  Aper- 
ture trapezoidal,  widest  at  a  right  angle  to  the  axis  of  the  shell,  the 
columellar  side  being  nearly  parallel  with  the  lower  half  of  the  outer 
lip,  which  latter  is  thin  and  simple. 

Surface  marked  with  minute  and  closely  arranged  striae,  which  cross 
the  whorls  transversely,  and  which  are  arched  forwards  on  the  upper 
surface. 

Maximum  breadth  of  the  only  specimen  collected,  sixteen  millime- 
tres :  height  or  depth  of  the  same,  as  measured  fi*om  the  apex  to> 
the  umbilical  margin,  eight  mm. 

Pincher  Creek,  T.  C.  Weston,  1883;  St.  Mary  E.  Series:  a  nearly 
perfect  and  tolerably  well-preserved  specimen. 

This  angulated  and  keeled  shell  seems  to  bear  somewhat  the  same 
relations  to  the  oinlinary  species  with  a  rounded  periphery  that  the 
recent  Patula  Cumberlandiana  of  Lea  does  to  P.  alternata. 

Patula  obtusata.  (N.  Sp.) 
Plate  2,  figs.  7, 7a  and  7b. 

Shell  depressed,  subdiscoidal,  very  moderately  convex  both  above  and 
below,  the  height  being  less  than  one  half  the  greatest  breadth :  spire 
obtuse,  nearly  flat  and  raised  but  little  above  the  highest  level  of  the 
outer  whorl.  Yolutions  four  to  ^xq^  roimded,  slender,  and  rather  closely 
embracing,  so  that  the  upper  surfaces  only  of  those  of  the  spire  are 
exposed  to  view,  except  perhaps  in  the  umbilical  cavity :  suture  distinct 
but  not  very  deep :  outer  whorl  nan*owly  i*ounded  at  the  periphery, 
moderately  convex  and  retreating  obliquely  to  the  umbilical  mai'gin 
below :  umbilicus  about  one-thii'd  the  diameter  of  the  base,  deep  and 
with  steep  sides,  but  with  a  rounded  margin.  Aperfure  (as  seen  in  the 
few  specimens  collected,  which  may  not  be  adult  shells)  apparently 
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almost  circular  but  shallowly  emarginate  on  the  columellar  side  by 
the  encroachment  of  part  of  the  last  whorl  but  one :  outer  lip  thin  and 
simple. 

Surface  marked  with  fine  transverse  striations. 

Greatest  breadth  of  the  largest  specimen  collected^  thirteen  millime- 
tres :  height  of  the  same^  five  mm. ;  width  of  umbilicus  of  do.,  about 
four  mm.  and  a  half. 

Old  Man  Eiver,  twelve  miles  below  Foi*t  MacLeod  (two  large 
specimens)  and  two  miles  above  Eye-Grass  flat,  (five  smaller  ones)  all 
collected  by  G.  M.  Dawson,  in  1881,  from  the  St.  Mary  R.  Series. 
As  already  remarked  on  page  2,  two  specimens  of  this  species  were 
collected  by  R.  G.  McConnell  in  1881,  from  the  "  Willow  Creek  Series  " 
on  the  Belly  Eiver,  seven  miles  above  the  mouth  of  the  Old  Man  B. 

There  are  so  many  points  of  resemblance  between  this  species  and  the 
next  that  it  is  perhaps  doubtful  whether  the  shells  described  above  are 
correctly  refeiTed  to  the  genus  Patula.  They  may  be  immature  indi- 
viduals of  a  new  species  of  AncMstoma.  In  Dr.  G.  M.  Dawson's  report 
on  the  geology  of  the  Bow  and  Belly  Elver  district,  they  are  indicated 
under  the  name  Selenites,  by  the  present  writer,  on  account  of  their 
supposed  resemblance  to  the  recent  Selenites  concaous^  which  is  the 
Helix  concava  of  Say. 


Anchistoma  parvclum.  (K  Sp.) 
Plate  3,  figs.  2, 2a  &  2b. 

Shell  very  small,  subdiscoidal,  nearly  fiat  above  and  rather  strongly 

convex  below :  volutions  six,  very  slender,  narrow  and  coiled  on  nearly 

the  same  plane,  increasing  very  slowly  in  size  and  so  closely  embrar 

cing  that  the  upper  surfaces  only  of  those  of  the  spire  are  visible :  first, 

second  and  third  volutions'  about  as  much  elevated  as  the  outer  whorl, 

the  fourth  and  part  of  the  fifth  sunk  to  a  slightly  lower  level :  suture 

narrow,  not  very  distinct :  outer  whorl  flattened  above  and  subangular 

at  the.  periphery ;  umbilicus  small  but  deep,  about  one-third  or  a  little 

less  than  one-third  of  the  entire  basal  diameter.    Aperture  exceedingly 

narrow  and  contracted,  its  outer  margin,  as  viewed  laterally,  produced 
above  into  a  small  and  narrowly  rounded  lobe  next  to  the  suture,  and 

obliquely  truncated  below  the  middle,  with  an  oblique  constriction  or 

narrow  groove  immediately  behind  the  truncated  portion.    Characters 

of  the  interior  of  the  aperture  unknown. 

Surface  apparently  almost  smooth,  but  the  surface  markings  are  not 

well  preserved. 
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MayimnTn  breadth,  four  millimetres :  height  or  depth,  about  two. 

Old  Man  Biver,  two  miles  above  Bye-Grass  flat,  6.  M.  Dawson, 
1881 ;  St.  Maiy  Eiver  Series. 

The  only  specimen  collected  is  a  well  preserved  cast  of  the  interior, 
with  nearly  all  the  test  preserved  except  that  which  originally  formed 
the  outer  margin  of  the  aperture.  In  the  cast  this  margin  appears  to 
be  unbroken,  but  still  it  is  possible  that  the  specimen  may  not  represent 
a  fuUy  adult  shell.  The-  species  is  referred  to  Klein's  genus  AncJdstoma 
in  the  sense  in  which  Stoliczka  and  Fischer  use  the  word,  also  on  account 
of  its  apparent  generic  affinities  with  the  three  species  of  Anchistoma 
described  by  Stoliczka  in  the  ^'  Cretaceous  Grasti-opoda  of  Southern 
India,"  though  it  may  be  a  small  Polygyra,  The  upper  portion  of  the 
aperture  of  the  A,  Arrialoorense  of  Stoliczka  seems  to  be  singularly  like 
that  of  the  present  species. 


Thaumastus  LiMNiEiFOBBas,  Mcck  and  Hayden. 

Plate  3,  fig.  3. 

Bvlimus  limnaeiformiSf  Meek  and  Hayden.   1856.    Proc  Ac  Nat  Sc  FhiL,  voL 

VIIL,  p  118. 
Bvlimus  Nehrascensis,  Meek  and  Hayden.    lb. 
Thaumastus  limnseiformiSj  Meek.  1876.    Eep  U.  S.  GeoL  Surv.  Terr.,  vol.  IX.,  p. 

553,  pL  44,  figs.  8,  a,  b,  c,  d. 

Eosebud  Eiver,  Township  27,  Sange  25,  west  of  4th  Principal  Meri- 
dian, one  pei'fect  and  exquisitely  preserved  specimen,  also,  Three  Hills 
Creek,  Township  30,  Bange  23,  west  of  4th  Meridian,  a  few  examples 
associated  with  Campeloma  producta  White ;  at  both  localities  collected 
by  Mr.  J.  B.  Tyrrell  in  1884. 

The  dimensions  of  the  specimen  from  the  Bosebud  Biver,  which  is 
of  average  size,  are  as  follows:  length,  twenty-four  millimetres:  maxi- 
mum breadth,  nine  mm. :  length  of  last  whorl,  as  measured  near  the 
aperture,  twelve  mm. 

Although  the  specimens  collected  by  Mr.  Tyrrell  are  nearly  twice 
the  size  of  Meek*8  types  and  have  a  slightly  more  produced  spire,  they 
agree  so  closely  in  every  other  respect  with  the  description  and  figures 
of  T,  Umnceiformis  that  they  are  believed  to  be  only  a  large  local  variety 
of  that  species. 
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Mblania  WroMiNaENsig,  Meek. 

Mdania  (Chniobagii  f)  Wyomingentis  yLeek,  1873.    Bep.  TJ.  S.  Geol.  Surv.  for 

1872,  p.  616. 
Mdania  lartmda.  White,  1876.    PowelVs  Bep.  GeoL  Uinta  Mts.,  p.  131. 

Melama  Wyomingerma,  (Meek)  White.  1880.    U.  a  Geol.  Sarv.  Terr.,  Contr.  to 

PaL,  No8.  2-8,  p.  95,  pL  28,  figs.  6a  and  b. 
Figured  also  on  PI.  26,  figs.  1, 2  and  3  of  Dr. 
White's  Eev.  Non-Marine  Foss.  N.A. 

Upper  Belly  Elver,  twenty-two  and  twenty-three  miles  above  the 
mouth  of  the  Waterton,  R.  G.  McConnell,  1881 :  two  characteristic 
specimens  and  two  fragments.  This  species  comes  from  the  basal 
beds  of  the  Laramie  referred  to  in  connection  with  the  description  of 
Corbula  perangulata. 

Goniobasis  Nebrasoensis,  Meek  and  Hayden. 

Plate  3,  figs.  4  and  4a. 

Mdania  Nehrattcensis,  Meek  and  Hayden.  1866.    Proc.  Ac.  Nat  So.  Phil.,  voL 

VIIL,  p.  124. 

Ooniobofis  Nebrascencis,  M.  and  H.  (White).  1875.    Rep.  Geogr.  and  Gteol.  Surv. 

W.  of  100th  Mer.,  Washington,  p.  213,  pi.  12,  figs.  9a,  b,  c. 

Ooniobads  Nebrascensis,  Meek.  1876.    Rep.  U.  8.  QeoL  Surv.  Terr.,  vol.  IX.,  p. 

565,  pL  43,  figs.  12,  a^h. 

GhniohagU  NebraacensiSf  M  and  H.  (White).  1883.    Rev.  Non  Marine  MoU.  N. 

Am.,  p.  57,  pi.  26,  figs.  15  and  16. 

Shell  elongated,  narrowly  subovate,  length  a  little  more  than  twice 
the  maximum  breadth,  spire  about  one-half  the  entire  length,  base 
imperforate.  Volutions  six  or  seven,  those  of  the  spire  obliquely  and 
very  moderately  convex  or  somewhat  compressed  laterally  j  suture  not 
very  distinct ;  outer  whorl  i*ather  strongly  convex  in  the  middle, 
naiTowing  rapidly  and  unequally  below.  Aperture  subovate,  bi-oader 
than  long,  angular  above  and  naiTowly  rounded  below ;  outer  lip  thin, 
simple,  and  with  a  shallow  sinus  above  the  middle. 

Surface  presenting  a  silky  appearance  to  the  naked  eye,  but,  when 
examined  with  a  lens,  the  sculpture  is  seen  to  consist  of  a  minute  and 
regular  decussation  caused  by  very  minute  and  densely  aiTanged  trans- 
verse strisB,  which  ai*e  crossed  by  equally  crowded  and  minute  revolv- 
ing lines. 

Length  of  one  of  the  most  perfect  specimens,  twenty  millimetres ; 
maximum  breadth  of  the  same,  eight  millimetres;  length  of  the  outer 
volution,  ten. 
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North  or  Second  Branch  of  the  Milk  Eiver  ("nodular  layer"),  Gr. 
M.  Dawson,  1874,  H.  M.  North  American  Boundary  Commission.  Old 
Man  Biver,  two  miles  above  Eye-Grass  flat,  and  St.  Mary  Biver, 
three  miles  north  of  the  49th  Parallel,  G.  M.  Dawson,  1881.  All  from 
the  St.  Mary  E.  Series. 

Ah  the  few  Canadian  specimens  that  have  yet  been  collected  seem  to 
represent  a  rather  peculiar  variety  of  the  species,  an  original  descrip- 
tion and  a  figure  of  one  of  the  best  presei-ved  and  most  perfect  speci- 
mens collected  by  Dr.  Dawson  is  here  given. 


GoNiOBASis  TENUiCABiNATA,  Meek  and  Hayden. 

Rate  3,  figs.  5  and  5a. 

Melania  ienittoarinato,  Meek  and  Hayden.  1857.    Proc.  Ac  Nat  So.  Phil,  vol  IX, 

p.  137. 
Goniobasis  tenmcannatOi  Meek.  1876.  Rep.  U.8.  Geol.  Surv.  Terr.,  vol.  IX.,  p  566, 

pi.  43,  figs.  14,  a,  b,  c 

Bow  Biver,  two  miles  below  the  mouth  of  Jumping  Pound  Biver,  G. 
M.  Dawson,  1881 ;  a  few  beautifully  preserved  specimens. 

GoNiOBAsis  TENUioARiNATA,  Meek  and  Hayden,  Yab. 

Plate  3,  figs.  6  and  6a. 

Shell  turreted,  moderately  elongated,  the  length  being  rather  more 
than  twice  the  maximum  breadth;  spii'e  somewhat  longer  than  the 
outer  volution ;  base  either  imperforate  or  possibly  with  a  very  narrow 
fissure  in  place  of  the  umbilicus.  Volutions  seven,  the  first,  second, 
and  third  slender  but  rather  ventricose,  the  thi-ee  succeeding  ones 
angulated  and  bearing  a  distinct  narrow  and  prominent  keel  a  little 
above  the  middle,  theii*  sides  obliquely  flattened  above  the  keel  and 
moderately  convex  or  compressed  in  a  direction  nearly  parallel  to  the 
axis  below  it ;  suture  distinct.  Outer  whorl  angulated  and  carinated 
considerably  below  the  centre,  strongly  convex  just  below  the  keel,  and 
narrowing  gradually  to  the  base.  Apertui'e  broadly  subovate,  pointed 
above  and  narrowly  rounded  below. 

Sculpture  consisting  of  numerous  and  very  closely  arranged  minute 
revolving  lines,  which  are  too  small  to  be  visible  to  the  naked  eye,  in 
addition  to  the  spiral  keel. 

Length,  twenty-one  millimetres;  maximum  breadth,  nine  milli- 
metres ;  length  of  outer  volution,  ten. 
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Two  miles  above  Eye-Grass  flat  and  twelve  miles  below  Fort 
MacLeod  on  the  Old  Man  River ;  also  Gooseberry  Cafion  on  the  St. 
Mary  River;  G.  M.  Dawson,  1881.  Pincher  Creek,  T.  C.  Weston, 
1883.    All  from  the  St.  Mary  R.  Series. 

The  specimens  from  the  Bow  River,  which  are  here  regarded  as  pro- 
bably representing  the  most  typical  form  of  G.  temdcarinata,  have  con- 
vex and  scarcely  angulated  whorls,  the  later  ones  of  the  spire  being 
-encircled  with  three  or  four  rather  distant,  spiral  raised  lines,  and  the 
outer  whorl  by  six  or  seven.  Under  a  lens  also,  the  surface  of  the 
volutions  in  this  form  is  seen  to  be  marked  by  crowded  and  minute 
liransverse  raised  lines,  at  right  angles  to  the  spiral  ones. 

The  shells  from  the  localities  indicated  above  seem  to  form  a  well- 
marked  vai^iety  of  G,  tmuicarinata^  which  differs  fi'om  the  Bow  River 
snd  more  typical  form  in  having  the  whorls  always  rather  distinctly 
-angulated  above  the  middle,  in  the  fact  that  the  spiral  raised  lines  are 
-obsolete  except  the  single  raised  line  or  minute  keel  upon  the  angle, 
and  in  the  minute  sculpture,  which  consists  of  exceedingly  fine  revolv- 
ing impressed  lines,  instead  of  transverse  raised  strifiD. 


Htdrobia. 

A  number  of  minute  and  slender  fossil  shells  which  appear  to  belong 
•either  to  this  o\*  to  some  closely  allied  genus,  were  collected  by  G.  M.* 
Dawson  at  the  Noi-th  or  Second  Branch  of  the  Milk  River  in  1874  and 
1881 ;  on  the  Old  Man  River,  two  miles  above  Rye-Grass  flat,  in  1881 ; 
-and  by  Mr.  T.  C.  Weston  at  Pincher  Creek,  in  1883;  fi-om  the  St.  Mary 
R.  Series.  They  rarely  exceed  three  millimetres  in  length,  and 
most  of  them  are  mere  casts  of  the  interior  of  the  shell,  though  in  some 
specimens  the  whole  or  part  of  the  inner  layer  of  the  test  is  preserved. 
Some  of  them  are  considerably  elongated  and  narrow  in  proportion  to 
their  length,  and  such  specimens  appear  to  be  rather  nearly  related  to 
the  Hydrohia  recta  of  White,  though  they  are  not  quite  so  slender. 
Others  again  are  comparatively  shorter  and  more  conical,  and  these 
are  difficult  to  separate  from  the  H.  Utahends  of  White  and  similar 
forms,  but  the  whole  of  the  specimens  are  too  imperfectly  preserved  to 
be  satisfactorily  determined,  and  it  is  doubtful  even  how  many  species 
they  represent. 
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Gamfbloma  pboducta.  White. 

Campdoma  (lAoplax  f)  producta,  White.  1883.    Eev.  Non-Marine  Foes.  MolL  N^ 

Am.,  p.  63,  pL  26,  figs.  21-27. 

Three  Hills  Creek,  Township  30,  Bange  23,  west  of  4th  Principal- 
Meridian;  J.B.  Tyrrell,  1884:  abundant. 

Judging  by  Canadian  specimens,  this  shell  seems  to  the  writer  to  be^ 
much  more  nearly  related  to  some  of  the  smooth  N.  American  species 
of  Pleuroceray  such  as  P.  subulare,  Lea,  P.  neglectum,  Anthony  and 
others,  than  to  the  Viviparidce. 


YiviPARUS  prudbntius,  White. 

Viviparw  prudentiua,  White.  1880.    TJ.  S.  Geol.  Surv.  Terr.,  Contr.  to  Pal.,  Nos^ 

2-^,  p.  98,  pi.  28,  fig«.  5  a  and  b. 
Vimparus  prudentiw,  White.  1883.    Bev.  Non-Marine  Foss.  MolL  N.  Am.,  p.  61,. 

pi.  26,  figs.  1748. 

Grooseberiy  Cafion,  St.  Mary  Eiver,  G.  M.  Dawson,  1881,  and  Pincher 
Creek,  T.  C.  Weston,  1883  j  from  the  St.  Mary  R  Series :  rather  commoiik 
at  both  localities. 


YiviPARus  LxAi,  Meek  and  Hayden. 

Paludina  Leai,  Meek  and  Hayden.  1856.    Proc.  Ac  Nat  Sc.  PhiL,  vol.  VIII.^ 

p.  121. 

Vvcipara  Leai,  Meek  and  Hayden.  1860.    lb,  vol.  XIL,  ^  185. 

Viviparw  Leai,  Meek.   1876.    Rep.  U.  S.  Geol.  Surv.  Terr.  vol.  IX.,  p.  577,  pi-  44,. 

figs.  6,  a,  b,  c,  d. 
Viviparus  Leai,  M.  and  H.  White.  1883.    Rev.  Non-Marine  Foss.  Moll-  N.  Am.,. 

p.  61,  pL  27,  figs.  10-14. 

Bow  Biver,  four  miles  west  of  Blackfoot  crossing,  abundant,  and  well 
preserved;  St.  Mary  Eiver,  at  GroosebeiTy  Oafion,  and  three  miles- 
north  of  the  49th  Parallel,  common ;  Old  Man  Eiver,  two  miles  above- 
Eye-Grass  flat;  G.  M.  Dawson,  1881.  Belly  Eiver,  twenty-thi'ee  miles 
above  the  mouth  of  theWaterton;  E.  G.  McConnell,  1881.  Pincher 
Creek,  T.  C.  Weston,  1883.    All  from  the  St.  Mary  E.  Series. 

Blind  Man  Eiver,  near  5th  Principal  Meridian,  J.  B.  Tyrrell,  1884  r 
from  a  slightly  higher  geological  horizon  than  Limnoea  tenuicostata. 
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Valvata  FiLoaA.     (K  Sp.) 

Plate  3,  figs.  7  and  7a. 

Shell  small,  depreesed  turbinate,  spire  raised  very  little  above  the 
highest  level  of  the  outer  whorl :  volutions  three,  regularly  rounded ; 
suture  distinct  and  deep :  umbilicus  rather  less  than  one-third  of  the- 
diameter  of  the  base  :  aperture  circular :  outer  lip  thin  and  simple* 
Surface  of  the  outer  volutions  marked  by  closely  and  regularly 
arranged,  transverse  and  somewhat  fiexuous  thread-like  i*aised  line^, 
which  are  too  minute  to  be  visible  without  the  aid  of  a  lens.  Test  very- 
thin  and  fragile. 

Maximum  bi*eddth,  about  three  millimetres  :  height  considerably  less, 
but  not  ascertainable  with  much  exactitude,  all  the  specimens  having 
either  the  upper  or  the  under  side  buried  in  the  matrix. 

Pincher  Creek,  T.  C.  Weston,  1883,  St.  Mary  R  Series :  not  uncom- 
mon, but  with  the  delicate  test  rarely  preserved. 

Mouth  of  the  Blind  Man  River,  Township  39,  Range  21,  west  of  4th 
Principal  Meridian,  J.  B.  Tyrrell,  1884 :  from  the  same  beds  as  Limncea 
tenuicostata. 

Some  casts  of  a  small  Valvata  from  the  North  or  Second  Branch  of 
the  Milk  River,  which  are  referred  to  Planorbis  or  Valvata  subumbilicata 
of  Meek&Hayden,  by  Dr.  G.  M.  Dawson,  on  page  131  of  his  ''Report 
on  the  Geology  and  Resources  of  the  Region  in  the  vicinity  of  the 
49th  Parallel,"  are  probably  referable  to  this  species. 

This  little  shell  appears  to  belong  to  a  well-marked  section  of  tho 
genus,  which  has  several  tertiary  as  well  as  recent  representatives,  and 
which  Fitzinger  has  proposed  to  separate  under  the  name  Gyrorbis.  Its 
sculpture  and  shape  are  not  unlike  those  of  the  Valvata  Leopoldi  of 
De  Boissy,  from  the  French  Eocene,  as  figured  by  Pictet  (Traite  de 
PaWontologie,  atlas,  pi.  68,  fig.  21),  and  Chenu  (Manuel  de  Conchylio- 
logie,  vol.  1,  fig.  2229),  but  the  Canadian  species  has  much  the  narrower 
umbilicus  of  the  two. 

Among  recent  shells  V.  filosa  is  very  closely  allied  to  the  V,  striata 
of  Dr.  Lewis,  which  is  common  in  the  Province  of  Quebec,  and  which 
in  the  writer's  judgment,  is  quite  distinct  from  the  V,  sincera  of  Say. 

Valvata  bicincta.  (N.  Sp.) 
Plate  3,  figs.  8,  8a  and  8b. 

Shell  depressed  turbinate  or  subdiscoidal,  spire  raised  very  little 
above  the  highest  level  of  the  outer  whorl  in  some  specimens,  its  apex 
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sank  a  little  below  that  level  in  others :  oater  whorl  bicarinated  or  en- 
cii-oled  by  two  narrow  and  minute  but  prominent  thread-like  spiral 
keels,  one  of  which  is  placed  on  or  about  the  middle  of  the  upper  sur- 
face, and  the  other  around  the  umbilical  margin.  Volutions  three  or 
three  and  a  half,  those  of  the  spire  exposed  only  on  the  upper  or  pos- 
terior surface,  the  fii*st  and  earliest  part  of  the  second  regularly 
rounded  in  the  middle ;  suture  distinct  and  deep.  Outer  volution 
flattened  above,  with  a  downward  inclination,  on  the  inner  side  of  the 
keel,  rounded  on  its  outer  side  and  at  the  periphery:  umbilicus  deep, 
conical  and  about  one-third  the  entire  basal  diameter.  Aperture 
rounded  in  some  specimens,  somewhat  rhomboidal  in  othera,  possibly 
from  vertical  compression,  outer  lip  thin  and  simple. 

Sm*face  marked  by  minute,  densely  crowded  and  flexuous,  transverse 
raised  strisB,  in  addition  to  the  spiral  keels,  but  the  former  are  too  small 
to  be  made  out  without  the  use  of  a  lens. 

Maximum  breadth,  five  millimetres :  height  not  ascertainable  with 
much  accuracy,  but  evidently  much  less  than  the  breadth. 

Mouth  of  the  Blind  Man  Eiver,  Township  39,  Bange  27,  west  of  4th 
Pnncipal  Meridian,  rather  abundant  and  associated  with  the  preceding 
species.    From  the  same  geological  horizon  as  Limncea  tentUcostata. 

It  is  possible  that  F.  bicincta  may  prove  only  a  variety  of  F.  fila&a, 
but  at  present  no  intermediate  forms  have  been  collected. 


B.  FROM  THE  LARAMIE  OF  THE  SOURIS  RIVER  DISTRICT. 


(This  is  a  northern  extension  of  the  Fort  Union  Laramie  not  at  present  proved 
to  be  stratigraphically  continuous  with  th^  Western  Laramie  proper.  The  speci- 
mens here  described  from  the  Souris  River  are  from  localities  in  the  immediate 
vicinity  of  the  49th  Parallel  near  the  intersection  of  the  103rd  Meridian.  See 
<jeol.  and  Res.  49th  Parallel,  p.  86  et  seq.,  and  Report  of  Progress  Geol.  Survey 
Can.  1879-80  p.  16  A.) 


Unio  priscus,  Meek  and  Hayden. 

Unio  priKuSj  Meek  and  Hayden.  1856.    Proc.  Ac.  Nat  8c.  PhiL,  vol.  VHI.,  p.  117. 
"         "      Meek.  1876.  Rep.  U.  8.  GeoL  Surv.  Terr.  voL  IX.,  p  616,  pi.  43,  figs. 
8  a,  b,  c,  d. 

Wood  End  Dep6t,  Souris  River,  G.  M.  Dawson,  1874,  H.  M.  North 
American  Boundary  Commission :  five  or  six  well  preserved  but  very 
imperfect  specimens,  in  which  only  the  beaks  ard  the  anterior  half  of 
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the  teet  is  preserved.  Two  casts  of  a  Vhio  collected  by  Dr.  Dawson  at 
Pyramid  Creek,  in  the  same  year  and  under  the  same  auspices,  may 
possibly  also  belong  to  this  species. 


CoRBULA  MAOTRiFORMis,  Meek  and  Hayden. 

CorhuUi  mactrtformu.  Meek  and  Hayden*  1856.    Proc.  Ac.  Nat  So.,  Phil.,  vol. 

VIIL,  p.  117. 
Corbula  {Potamomya)  mactriformis,  M  &  H.  1860.    lb.  voL  XIL,  p.  432. 
Corhtda  mactriformis,  Meek.  1876.    Bep.  U.  S.  Geol.  Surv.  Terr.,  voL  IX.,  p  528, 

pi.  43,  figs.  7,  a^f. 

Wood  End  Depot,  Souris  Kiver,  G.  M.  Dawson,  1874,  H.  M.  North 
American  Boundary  Commission :  several  perfect  valves  and  a  few 
fragments,  associated  in  the  same  beds  with  Unio  priscus. 


Thaumastus  limnjeiformis,  Meek  and  Hayden. 

Plate  3,  figB.  3a  and  3b. 

JSu/imiMZtmnori/ormu,  Meek  and  Hayden.  1856.    Proc  Ac.    Nat  Sc.  Phil*,  vol. 

VIIL,  p.  118. 
BuUnua  Nebrctscentis,  Meek  and  Hayden.    lb. 
Thavmodtus  Hmnmformis,  Meek.  1876.    Rep.  U.  S.  Geol.  Surv.  Terr.,  vol.  IX.,  p 

553,  pi.  44,  figs.  8,  a,  b,  c,  d. 

Wood  End  Dep5t,  Souris  Kiver, — and  Pyramid  Creek,  G.  M.  Dawson, 
18W,  H.  M.  North  American  Boundary  Commission.  Six  specimens 
from  the  first  named  locality  and  one  fragment  from  the  second. 

OoNiOBASis  TENUicARiNATA,  Meek  and  Hayden. 

Mdania  tenuicarinataj  Meek  and  Hayden.  1857.    Proc  Ac.  Nat  Sc.  Phil.  voL 

IX,  p  137. 
Ooniobasis  tentUoarinataf  Meek.  1876.    Bep.  U.  S.  Geol  Surv.  Terr.,   vol  IX., 

p.  566,  pi.  43,  figs.  14,  a  b,  c. 

Pyramid  Creek,  G.  M.  Dawson,  1874,  H,  M.  North  American  Boun- 
dary Commission,  one  specimen. 
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Cahpeloma  froduota,  White. 

Campdoma  (Lioplax  ?)  producta,  White.  1883.    Bev.  ^on-Marine  Fosa.  Moll.  N- 

Am.,  p.  63,  pi.  26,  figs.  21-27. 

Wood  End  Dep6t,  Souris  Kiver,  abundant,  and  *' Great  Valley,"^ 
about  one  hundi'ed  miles  west  of  Wood  End,  on  the  49th  Parallel,  G. 
M.  Dawson^   1874,  H.  M.  North  American  Boundary  Commission* 

Short  Creek,  Souris  Biver,  A.  E.  C.  Selwyn,  1880. 


ViviPAEUS  TROOHiPOEMis,  Meek  and  Hayden. 


Paludina  trockiformiSt  Meek  and  Hayden.  1856.    Proc.  Ac.  Nat.  So.  FhlL,  voL 

VIIL,  p.  122 
Vivtpara  trochiformU,  Meek  and  Hayden.  1860.    lb.,  voL  XH.,  p.  185. 

yiviparuB  trockiformiSf  Meek.  1876.    Rep.  U.  S.  GeoL  Sarv.  Terr.,  voL  IX.,  p.  580^ 

pL  44,  figs.  2  a-e. 

Souris  River,  four  miles  east  of  Eoch^  Perc^e,  and  Great  Valley^ 
aboutonehundredmiles  west  of  Wood  End  Dep6t,  on  the  49th  Parallel, 
G.  M.  Dawson,  18T4,  H.  M.  North  American  Boundary  Commission. 


ViviPABUS  Lbai,  Meek  and  Hayden. 


Paludina  Leai,  Meek  and  Hayden.  1856.    Proc.  Ac  Nat  Sa  PhiL,  vol.  Vm.,. 

p.  121. 
Yivipara  Leai,  Meek  and  Hayden.  1860.    lb,,  vol  XIL,  j).  185. 
Vivipami  Leai,  Meek.  1876.    Rep.  U.S.  GeoL  Surv.  Terr.,  voL  IX.,  p.  677,  pL  44,. 

figs.  6,  a,  b,  c,  d. 

Souris  Eiver,  four  miles  east  of  Boche  Perc^e,  G.  M.  Dawson,  18T4^ 
H.  M.  North  American  Boundary  Commission.  Short  Creek,  Souris 
Eiver,  A.  E.  C.  Selwyn,  1880. 
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€•  FROM  THE  "  FOX  HILLS  "  AND  "  FORT  PIERRE  "  GROUPS 

OF  THE  UPPER  CRETACEOUS. 

The  reasons  for  not  considering  the  fossils  from  these  two  formations 
separately  are  thus  given  in  the  following  memorandum  prepared  by 
Dr.  Dawson.  **  In  the  district  embraced  by  the  geological  map  of  the 
region  in  the  vicinity  of  the  Bow  and  Belly  Rivers,  published  in  the 
"Report  of  Progress"  of  the  Canadian  Survey  for  1882-84,  it  is 
generally  impossible  to  separate  the  Fox  Hills  and  Fort  Pierre  series. 
In  the  map  referred  to^  these  series  are  consequently  represented  by  a 
single  colour.  In  a  few  places,  generally  situated  in  the  south-western 
part  of  the  district,  the  Fox  Hills  Group  is  clearly  recognizable  in 
the  form  of  massive  beds  of  sandstones,  which  on  the  St.  Maiy's  River 
were  observed  to  be  about  eighty  feet  in  thickness.  In  other  parts  of 
the  region  the  dai'k-bluish  or  coffee-coloui*ed  shales  of  the  typical  Fort 
Pierre  Group  become  interbedded  with  sandstones,  lose  their  dark 
colour,  and  pass  imperceptibly  upwards  into  the  base  of  the  Laramie. 
This  is  well  seen  in  the  vicinity  of  Rye-Grass  flat,  on  the  Old  Man 
River.  The  change  from  marine  to  fresh  water  conditions,  in  these 
cases^  occurs  in  this  series  of  transitional  beds,  and  when  the  fresh 
water  character  becomes  pi-onounced,  the  fossils  are  found  to  be 
eharacteristically  Laramie,  to  the  exclusion  of  the  marine  Cretaceous 
forms  of  the  underlying  beds.  When  the  Fox  Hills  Group  is  repre- 
sented by  massive  sandstones,  fossils  of  any  kind  are  rarely  present. 
Most  of  the  fossils  which  form  the  subject  of  the  present  report  have 
been  collected  in  the  district  above  defined,  but  the  remarks  above 
made  with  regard  to  the  unsatisfactory  character  of  the  stratigraphical 
grounds  for  the  separation  of  the  Fox  Hills  and  Fort  Pierre  Groups 
are  generally  equally  applicable  to  the  contiguous  districts  to  the  east 
and  north,  fi'Om  which  a  portion  of  the  fossil  mollusca  were  derived." 

BRACHIOPODA. 

LiNGULA  NiTiDA,  Meek  and  Hayden. 

lAngula  nitida,  Meek  and  Hayden.  1861.  Proc  Ac  Nat  So.  Phil.,  voL  XIII.,  pu 

443. 
"  Meek- 1876.    Rep.  U.S.  Geol.  Surv.  Terr.,  vol.  ESL,  p  9,  pL  28, 

figs.  18a,  b. 

Three  miles  north  of  Ross  Coulee,  near  Irvine  Station,  on  the  Cana- 
dian Pacific  Railway  T.  C.  Weston,  1884;  abundant:  Old  Wives  Creek, 
Township  10,  Range  11,  west  of  third  Principal  Meridian,  R.  G.  McCon- 
nell,  1884 :  one  specimen. 
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LAMELLIBRANCHIATA. 


OsTBBA  PATINA,  Meek  and  Hayden. 

Ottrea  patinay  Meek  and  Hayden.  1856.  Proc.  Ac.  Nat  Sc  PhiL,  p.  277. 

«  "  "         G.  M.  Dawson,  1875,  Eep.  Geol.  and  Ees.  Reg. 

Vicin.  49th  Parallel,  p.  110. 
Ostrea  {f  OryphoBa)  patina,  Meek.  1876.    Rep.  U.S.  Geol.  Surv.  Terr.,  vol.  DC,  p. 

16,  pi.  10,  figs.  2a,  b — a,  b,  bis,  and  3  e-f^  also  pi.  11, 

varieties. 

White  Mad  Biver  (sometimes  called  Frenchman's  Creek)  near  the 
49th  Parallel  and  south  of  Woody  Mountain,  G.  M.  Dawson,  1874,  H.M. 
North  American  Boundary  Commission :  abundant  and  well  preserved* 


Ostrea  inornata.  Meek  and  Hayden. 

Ottrea  tnomoto.  Meek  and  Hayden.  1860.  Proc.  Ac.  Nat-  Sc  Phil.,  p.  181. 

"  Meek.    1876.  Rep.  U.S.  Geol.  Surv.  Terr.,  vol.  IX.,  p.  14,  pL  10, 

fig.  4. 

St.  Mary  Eiver,  near  its  confluence  with  the  Belly  Eiver,  G.  M. 
Dawson,  1881 :  one  perfect  and  apparently  typical  specimen. 

Ostrea  subtrigonalis,  Evans  and  Shumard. 

Ostrea  mbtrigonoUUy  Meek.    1876.  (But  doubtfully  as  of  R  and  S.)     Rep.  TJ.S. 

GeoL  Surv.  Terr.,  vol.  IX,  p.  510,  pL  40,  figs,  la,  b,  c,  d. 
Figured  also  on  pi.  12,  figs.  2-^5,  of  Dr.  C.  A.  White's  Rev. 
Non-marine  Foss.  Moll.  N.  Am.,  Washington,  1883. 

A  number  of  valves  of  a  small  oyster  which  agree  perfectly  with 
Meek's  description  and  figures  of  0.  subtrigonalis  were  collected  by  G. 
M.  Dawson  in  1881  on  the  banks  of  the  Belly  Eiver  at  the  mouth  of  the 
St.  Mary  Eiver,  in  rocks  overlying  the  coal  and  occupying  a  position 
at  the  base  of  the  shales  of  the  Fort  Pierre  Gi-oup.  Similar  specimens 
were  collected  by  Dr.  Dawson  in  1883  at  Milk  Eiver  Eidge  in  rocks 
of  precisely  the  same  geological  horizon.  The  Belly  Eiver  specimens 
are  narrowly  arcuate  and  more  or  less  mytiloid  in  outline,  while  their 
lateral  margins  are  usually  but  not  always  minutely  crenulated.  The 
lower  valve  is  shallow,  and  either  free  or  with  a  small  scar  of  attach- 
ment, while  the  upper  valve  is  flat. 


wHiTEAvec]  LARAMIE  AND   OBSTAGEOUS  INVERTEBRATA.  31 

a 

Ohlabits  Nebrascbnsis,  Meek  &  Hayden.  . 

Pecten  Nebraacenmy  Meek  &  Hayden.  1866.    Proc.  Ac.  Nat.  8c.  Phil.,  p.  87. 
Chlamys  Nebrascensis,  Meek.  1876.    Rep.  TJ.  S.  GeoL  Surv.  Terr.,  vol  IX,  p.  25, 

pi.  16,  figs.  6,  a,  b,  c. 

East  branch  of  the  Poplar  Biver  on  the  49th  Parallel  (the  locality 
where  the  Woody  Mountain  Astronomical  Station  was  established, 
vide  page  107  of  Dr.  Dawson's  Eeport  on  the  Geology  and  Eesources 
of  the  countiy  in  the  vicinity  of  the  49th  Parallel),  G.  M.  Dawson, 
1874,  H.  M.  North  American  Boundary  Commission  :  a  perfect  single 
valve  whose  outer  surface  is  buried  in  the  matrix. 

Old  Wives  Creek,  Township  10,  Bange  11,  west  of  Si'd  Principal 
Meridian,  E.  G.  McConnell,  1884 :  two  single  valves  with  the  test 
almost  entirely  exfoliated. 


Pteria  linquiformis,  Evans  and  Shumard.     (Sp.) 


Avicuh  linguiformis,  Evans  and  Shumard.    1854.  Proc.  Ac.  Nat  Sc  Phil.,  vol. 

II.,  p.  163. 
"  "  Meek.  1859.    Hinds*  Rep    Assinib.  and    Saskatch.  ExpL 

Exp.,  Toronto,  p.  183,  pi.  1,  fig.  6. 
Pteria  Hnguifarmii,  Meek.  1876.  Rep  TJ.a  Geol.  Surv.  Terr.,  voL  IX.,p  32,  pi.  16, 

1. 1,  a,  b,  c,  d. 


Elbow  of  South  Saskatchewan,  Prof  H.  Youle  Hind,  1858,  Dr. 
E.  Bell,  1873,  and  Prof.  Macoun,  1879.  South  Saskatchewan,  fifteen 
miles  west  of  Swift  Current  Creek,  E.  G.  McConnell,  1882,  and  Bull's 
Head,  about  twenty-two  miles  west  of  the  west  end  of  the  Cypress 
Hills,  E.  G.  McConnell,  1883.  Three  miles  north  of  Eoss  Coulee,  near 
Irvine  Station,  on  the  Canadian  Pacific  Eailway,  T.  C.  Weston,  1884; 
abundant. 

Pteria  (Oxytoma)  Kebrasoana,  Evans  and  Shumard. 

Avicula  Nebratcana,  Evans  and  Shumard.  1857.  Trans.  Ac  Sc.  St.  Louis,  vol.  I., 

p.  38. 
"  "  Meek.   1859.    Hind's  Rep.    Assinib.  and  Saskatch.  Expl, 

Exp.,  Toronto,  p.  183,  pi.  1)  fig.  7. 
Pteria  {Oxytoma)  NebraBcana,  Meek.  1876.  Rep.  U.S.  Geol.  Surv.  Terr.,  vol  IX,  p* 

34,  pi.  16,  figs.  3  a,  b,  and  pi.  28,  fig.  12. 

"  South  Branch  of  the  Saskatchewan, '*  Prof  H.  Y.  Hind,  1858. 
South  Saskatchewan  opposite  Swift  CuiTcnt  Creek,  E.  G.  McConnell, 
1882. 
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Pterin  (Fsbudoptera)  fibrosa,  Meek  and  Kayden,  Yar. 

Plate  4,  fig.  1. 

Amcula  t  fibro9a,  Meek  and  Hayden,  1856.    Prolc.  Ac.  Nat  Sc.  PhiL,  p.  86. 

jPholadomya  fibrosa,  M  and  H.  1856.    lb.  286. 

Avicuia  (Pseudoptera)  fibrosa,  Meek.  1873.    Sixth  Bep.  U.S.  Geol.  Surv.  Terr., 

p.  489.  1876.  Rep.  U.S.  GeoL  Sarv.  Terr.,  voL 
IX,  p.  36,  pi.  17,  fiffs.  17,  a,  b,  c,  d.  Whitfield  (as 
of  M  and  H.).  Paleontology  of  the  Black  Hills 
of  Dakota,  p.  386,  pL  7,  fig.  5. 

Shell  nearly  eqaivalve,  strongly  compressed  at  the  sides,  obliquely 
Bub-ovate  and  about  one-third  higher  than  long.  Posterior  margin 
sloping  downwai*ds  and  backwards  in  a  broadly-convex,  oblique  cui-ve 
from  the  posterior  end  of  the  hinge-line  to  the  narrowly  rounded  base : 
an  tenor  margin  retreating  obliquely  backwards  and  downwards  under 
the  beaks,  with  a  slightly  and  doubly  sinuous  outline  in  some  speci- 
mens and  a  shallowly  sigmoid  one  in  others.  Hinge-line  short  and 
straight :  anterior  and  posterior  wings  quite  obsolete :  beaks  small, 
anterior,  terminal,  curved  inwards  and  forwards :  posterior  area  large, 
bi*oad,  obliquely  and  sinuously  flattened,  bounded  on  each  valve  by  a 
minute,  narrow  and  moderately  prominent  plication,  which  extends 
from  the  posterior  side  of  the  beaks  to  the  corresponding  extremity  of 
the  basal  margin. 

Surface  nearly  smooth,  but  marked  with  a  few,  faint  and  distant, 
rounded  concentric  undulations.  On  the  posterior  area,  too,  in  addi- 
tion to  the  minute  radiating  fold  which  bounds  it,  there  are  two  similar 
but  distant  radiating  folds,  which  become  obsolete  towards  the  hinge 
near  the  outer  margin  of  each  valve,  and  between  the  innermost  of 
these  and  the  boundary  of  the  area  there  is  a  short  and  not  very  deep 
radiating  groove  or  narrow  sinus,  which  also  becomes  obsolete  towards 
the  hinge  line.    Character  of  the  interior  of  the  valves  unknown. 

Length  of  the  most  perfect  spesimen,  nineteen  millimetres ;  height 
of  the  same,  thirty-one  mm. 

Bow  Eiver,  below  Horse-Shoe  Bend,  G.  M.  Dawson,  1881 :  two  well 
preserved  and  neai'ly  perfect  casts  of  the  interior  of  the  shell.  These 
specimens  differ  from  the  typical  form  of  Pteria  (Pseudoptera)  fibrosa 
in  the  much  greater  lateral  compression  of  the  valves,  especially  in 
the  umbonal  region,  and  in  their  nearly  smooth  surface.  They  can 
scarcely  be  considered,  however,  as  indicating  anything  more  than  a 
local  and  rather  well-marked  variety  of  that  species,  of  which  it  has 
been  thought  desirable  to  prepare  an  original  description  and  a  figure. 
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The  distinctioii  between  Fseudopterdj  Meek,  and  Meleagrina,  Lamarck, 
is  not  very  clearly  defined,  and  it  is  possible  and  by  no  means  impro- 
bable that  the  present  species  may  be  congeneric  with  the  Meleagrina 
antiqua  of  the  Chico  group  of  California  and  with  the  M.  amygdaloidea 
of  the  Middle  Cretaceous  of  Skidegate  Inlet  in  the  Queen  Charlotte 
Islands. 


If  ft  a 


ft 


Inoosbamus  altus,  Meek. 


Inoceramw  aUuSf  Meek.  1871.    Dr.  Hayden's  Rep.  TJ.S.  GeoL  Surv.  Terr.,  p.  302. 

1876.    Rep.  U.a  GeoL  Surv.  Terr.,  vol.  IX.,  p.  43,  pL  14, 
figs.  1,  ft,  b. 
"       "       Whitfield  (as  of  Meek).  PaL  Black  Hills  Dakota,  p.  391, 
pi.  9,  fig.  11. 

East  Fork  of  the  Milk  Eiver,  G.  M.  Dawson,  1874,  KM.  North 
American  Boundaiy  Commission:  a  number  of  well-presei-ved  but 
much  distorted  specimens,  from  a  boulder.  Most  of  these  agree  fairly 
with  Mr.  Meek's  and  Prof.  Whitfield's  descriptions  and  figures  of  L 
alius,  but  one  of  them  is  strikingly  like  Prof.  Whitfield's  figure  of  a 
shell  which  he  regards  with  doubt  as  possibly  a  variety  of  the  J. 
Vanuxemi  of  Hall  and  lj!eek,  on  pi.  Y,  fig.  10,  of  the  "  Palaeontology  of 
the  Black  Hills  of  Dakota." 


Inoosbamus  Bababini,  Morton. 


Inoceramas  Barabmi,  Morton.  1834.  Synope.  Org.  Rem.,  p.  62,  pL  17,  fig.  3  (pL  13, 

fig.  11?). 
Irwceramxu    gibbus,    Tuomey.  1864.  Proc  Ac.  Nat  Sc  Phila.,  voL  VII.,  p.  170. 
InooerarmM  cuneatusj  Meek  and  Hayden.  1860.  lb.,  181. 
Inoceramue  Orippm  f  var.  Barabini,  Morton.    Meek.  1876.  Bep.  U.S.  Geol.  Surv. 

Terr.,  vol.  DC.,  p.  49,  pi.  13,  figs.  1,  a,  b,  c,  and  pL  12.  fig.  3. 
Inoceramm  Barabini,  Whitfield.  PaL  Bku^k  HlUs  Dakota,  p.  398,  pi.  7,  fig.  7  and 

pi.  9,  fig.  8. 

Twelve  miles  east  of  White  Mud  River  (or  Frenchman's  Creek),  G. 
M.  Dawson,  18^4,  H.  M.  !N"orth  American  Boundary  Commission: 
seven  specimens.  Elbow  of  South  Saskatchewan,  Prof.  J.  Macoun, 
1879 :  two  good  specimens  and  two  imperfect  ones. 

July,  1886.  ft 


34  CONTRIBUTIONS  TO  CANADIAN  PALiBONTOLOOT. 

Inoobramus  Sagenbis,  var.  Nebbascensis,  Owen. 

Inooeramw  Sagensis,  Owen.   1852.    Geol.  Bep.  Min.,  Iowa  and  Wisoons.,  p.  582, 

pL  7,  fig.  3. 
Inoceramus  NebracermSf  Owen.    1852.    lb.,  p.  582,  pi.  8,  fig.  1. 
Inoceramtu  Sagenris,  var.  Nebrascengis,  Meek.  1876.    Rep.  U.S.  GeoL  Surv.  Terr. 

YoL  DC,  p.  52,  pi.  13,  figs.  2a,  b. 
Inoceramus  Sagenris,  Whitfield.    PaL  Black  Hills  Dakota,  p.  393,,  pL  7,  fig.  12, 

and  pL  8,  fig.  2. 

St.  Mary  Eiver,  about  ten  miles  fifom  its  mouth,  G.  M.  Dawson, 
1881 :  one  rather  large  but  imperfect  specimen  which  closely  resembles 
Owen's  figure  of  the  type  of  /.  Sagensis.  South  Saskatchewan,  oppo- 
site Swift  Current  Oi-eek,  E.  G.  McConnell,  1882  and  1883 :  three  very 
large  specimens,  two  of  which  are  upwards  of  a  foot  in  length,  by 
fully  fourteen  inches  in  height,  as  measured  obliquely  in  the  direction 
of  the  main  axis  of  the  valves. 

In  the  largest  individuals  the  concentric  undulations  become  obsolete 
in  the  basal  or  anterior  two-thirds  of  the  shell,  and  the  test,  which  is 
only  about  two  millimetres  thick  near  the  ventral  margin,  is  nearly 
smooth,  and  only  faintly  and  concentrically  striated  on  its  outer  sui*- 
face.  The  outline  of  the  largest  and  most  perfect  of  the  Swift  CuiTcnt 
specimens,  which  appeal*  to  belong  to  the  variety  NebrascensiSy  is 
Bingularly  like  that  of  Sowerby's  figm'e  of  J.  lotus,  Mantell,  in  vol.  VL, 
p.  159,  tab.  182,  fig.  1  of  the  Mineral  Conchology. 


Inoceramus  tenuilineatus,  Hall  and  Meek. 
Plate  5,  figs.  1  and  1  a. 

Inoceramus  tenuiUneatugj  Hall  and  Meek.    1854.    Mem.  Am.  Ac.  Arts  and  Sci., 

Boston,  voL  VHI.,  p.  387,  pL  2,  figs.  3a,  b. 
"  "        Meek.  1876.,  Rep.  U.S.  Geol.  Surv.  Terr.,  vol.  DC,  p.  57. 

pi.  12,  fig.  6. 

Inoceramus  tmvxLineatuSy  Whitfield,  (as  of  H.  and  M.)  Pal.  Black  Hills  Dakota, 

p.  400,  pi.  9,  figs.  12;  13. 

Blood  Indian  Creek,  longitude  110°  west, — also  Elbow  of  the  South 
Saskatchewan  Eiver,  Prof.  J.  Macoun,  1879 :  two  fine  specimens,  which 
belong  to  that  form  of  the  species  in  which  the  concentric  undulations 
are  unusually  strong  and  well-defined,  from  each  of  these  localities. 


^wHiTEAVEt.]  LAAAMIB  AND  0BSTACE0U8  INYXRTXBRATA.  35 

GxBYiLLiA  BEOTA,  Meek  and  Hayden. 

^erviaia  recta,  Meek  and  Hayden.    1861.    Proc  Ac.  Nat  Sc,  Phil.,  vol  XIII, 

p.  441. 
"  "     Meek.    1876.    Rep.  VS.  GeoL  Surv.  Terr.,  voL  IX,  p.  66,  pi.  29, 

figs.  1  a,  b. 

Bairs  Head,  about  twenty-two  miles  west  of  the  west  end  of  the 
Oypress  Hills,  R.  G.  McConnell,  1883 ;  one  nearly  perfect  and  very 
typical  specimen,  with  fragments  of  others  in  the  same  hand  speci- 
men of  rock. 


Geryillia  recta,  var.  bobsalis.     (Var.  nov.) 

Plate  4,  figs.  2,  2  a  and  2  b. 

Shell  large  and  thick,  Attaining  to  a  length  of  fully  six  inches,  ine- 
^uivalve,  the  left  valve  being  usually  compressed  convex  and  obliquely 
flattened  posteriorly  and  immediately  under  the  posterior  wing,  but 
rarely  rather  sti-ongly  convex,  while  the  light  valve  is  unifonnly 
4ilmost  flat :  lateral  margins  of  the  valves  not  distinctly  tortuous. 

!Main  body  of  the  shell,  exclusive  of  the  postenor  wing  or  alation, 
elongated  and  narrow,  about  three  times  as  long  as  high,  very 
obliquely  sublanceolate  or  semi-lanceolate  in  outline,  its  upper  boun- 
dary, under  the  posterior  alation,  being  nearly  straight,  and  its  lower 
margin  very  broadly  and  convexly  arched:  posterior  extremity 
generally  subtruncated  almost  vertically.  Including  the  posterior 
alation,  the  maximum  height  is  nearly  equal  to  one-half  the  entire 
length.  Posterior  wing  large  and  long,  occupying  more  than  one-half 
the  entire  length,  its  posterior  margin  obliquely  and  concavely  emar- 
^inate :  anterior  wing  almost  obsolete,  small,  angular  and  pointed  in 
front.  Hinge-line  long  and  straight,  between  one-half  and  two-thirds 
the  entire  length  in  the  largest  specimens :  beaks  minute  and  incon- 
spicuous, anterior  but  not  quite  terminal. 

Surface  marked  with  a  few,  irregularly  disposed,  concentric  lines  of 
growth.  Cartilage  pits  apparently  six,  the  three  anterior  ones  separ- 
ated by  intervals  of  about  equal  breadth  with  themselves,  the  three 
posterior  ones  much  more  distantly  disposed. 

Muscular  scars  very  faintly  impressed  and  not  perceptibly  excavated. 
Posterior  muscular  scars  very  large,  elongated  in  a  direction  neaily 
parallel  with  the  longer  axis  of  the  valves,  narrowly  ovate,  acutely 
pointed  above  and  narrowly  rounded  below,  their  pointed  extremities 
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placed  immediately  under  the  posterior  termination  of  the  hinge  and 
their  outer  margins  close  to  and  parallel  with  the  upper  margin  of  the 
posterior  ends  of  the  valves.  Anterior  muscular  scars  about  half  as 
large  as  the  posterior,  and  narrowly  elongated  in  nearly  the  same 
direction,  pointed  above  and  below,  broadly  convex  on  their  outer  and 
straight  on  their  inner  sides,  placed  high  up  in  and  partly  across  the 
angles  formed  by  the  hinge-line  and  the  anterior  margins. 

Belly  Eiver,  west  of  the  mouth  of  the  St.  Mary  Eiver,  G.  M.  Dawson, 
1881 :  and  Belly  Eiver,  near  the  mouth  of  the  St.  Mary  Eiver,  E.  G. 
McConnell,  1881 :  St.  Mary  Eiver,  near  the  Police  Fort,  T.  C.  Weston,. 
1883:  South  Saskatchewan,  opposite  Swift  Current  Creek,  E.  G. 
McConnell,  1882  and  1884.  Lome  Crossing  of  the  Eed  Deer  Eiver,. 
Township  35,  Eange  16,  west  of  4th  Principal  Meridian :  and  Berry 
Ci*eek,  Section  31,  Township  25,  Eange  12,  west  of  4th  Principal 
Meridian,  J.  B.  Tyrrell,  1884.  One  or  two  more  or  less  perfect  but 
usually  very  large  specimens  from  each  of  these  localities. 

This  variety,  if  indeed  it  be  sufficiently  well  marked  to  be  called  a. 
variety,  appears  to  diflfer  chiefly  from  the  type  of  the  species  in  its 
much  larger  size  and  in  the  proportionately  greater  length  of  its  pos- 
terior wing.  One  of  the  specimens  collected  by  Mi\  Tyrrell  on  the 
Eed  Deer  Eiver,  which  is  five  and  a  half  inches  in  length,  apart  from 
the  greater  proportionate  length  of  its  posterior  alation,  is  so  like 
Meek's  figure  of  G,  recta  that  it  can  scarcely  be  separated  from  that 
species  even  as  a  variety.  It  is  not  improbable  that  Meek's  types  of 
G,  recta  are  immature  shells  and  that  the  specimens  from  the  Cana- 
dian North-West,  which  are  very  characteristic  of  the  Fort  Pierre 
Group  of  that  region,  may  represent  merely  the  adult  form  of  the 
species. 


MoDioLA  ATTENUATA,  Meek  and  Hayden. 

Mytilus  attenmtus,  Meek  and  Hayden.  1856.  Proc.  Ac  Nat  Sc  Phil.,  vol.  VIII.^ 

p.  86. 
Modiola  attenuata,  Meek  and  Hayden.    1860.    lb.,  vol.  XII.,  p.  427. 
Volsdla  attenuata,  Meek.  1876.  Eep  U.S.  Geol.  Surv.  Terr.,  voL  IX.,  p.  74,  pL  28, 

figs.  8a,  b. 

St.  Mary  Eiver,  near  its  confluence  with  the  Belly  Eiver,  T.  C.  Wes- 
ton, 1883  :  abundant.  Three  miles  north  of  Eoss  Coulee,  near  Irvine 
Station  on  the  Canadian  Pacific  Eailway,  T.  C.  Weston,  1884. 
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MODIOLA   (BbAOHYDONTES)  DICHOTOICA.      (N.  Sp.) 

Plate  4,  figs.  3  and  3a. 

Shell  equivalve,  rather  strongly  convex  when  adult,  thickest  on  the 
Toanded  umhonal  ridge,  which  is  moderately  prominent  and  tolerably 
well  defined  as  far  as  the  middle  of  the  valves,  but  which  widens  and 
gradually  becomes  obsolete  towards  and  at  the  posterior  end  of  the 
base :  maximum  thickness  about  equal  to  the  height  in  fully  grown 
specimens  and  about  on&-fourth  less  than  the  height  in  immature  ones. 
Lateral  outline  somewhat  variable  in  different  specimens,  the  largest 
being  subelliptical  with  a  slightly  arcuate  base,  while  those  which  are 
not  quite  full-grown  are  narrowly  subtrapezoidal ;  length  about  twice 
the  maximum  height.  Anterior  side  narrow  and  extremely  short,  its 
margin  retreating  abruptly,  obliquely,  and  more  or  less  convexly 
downwards  and  inwards;  posterior  side  considerably  elongated  and 
much  broader  than  the  anterior,  broadest  a  little  behind  the  middle, 
its  superior  border  broadly  arched  in  the  largest  specimens  and  faintly 
and  obtusely  subangular  at  the  termination  of  the  hinge  line  behind  in 
smaller  individuals,  its  basal  margin  shallowly  arcuate  or  nearly 
straight,  and  its  extremity  narrowly  rounded  below  the  middle.  Beaks 
small,  anterior,  terminal  or  very  nearly  terminal. 

Surface  marked  by  a  few  concentric  lines  of  growth,  and  by  numer- 
ous minute,  rounded,  radiating  ribs,  which  curve  upwards  and  outwards 
and  are  distinctly  dichotomous  on  the  posterior  area,  but  which  are 
apparently  not  so  distinctly  dichotomous  below  the  umbonal  ridge. 

Dimensions  of  a  perfect  cast  of  the  interior  of  the  largest  specimen 
•collected :  length,  twenty  millimetres  ]  maximum  height,  ten  mm. ; 
thickness  through  the  closed  valves,  seven  mm.  and  a  half.  A  smaller 
right  valve  with  the  test  preserved  is  eleven  mm.  in  length,  and  seven 
in  its  greatest  height. 

St.  Mary  Biver,  near  its  confluence  with  the  Belly  Eiver,  G.  M. 
Dawson,  1881,  and  T.  C.  Weston,  1883 ;  two  casts  of  the  interior  and  a 
perfect  right  valve,  with  most  of  the  test  preserved. 

NucuLA  OANOELLATA,  Mcck  and  Hayden. 

iVwwto  canceUata,  Meek  and  Hayden.  1856.  Proc.  Ac  Nat  Sc.  PhiL,  voL  VIIL, 

p.  85. 
"  "        Meek.  1876.  Rep.  U.S.  GeoL  Sur7.  Terr.,  voL  IX.,  p.  102,  pL  28, 

figs.  13a,  b,  c,  d,  e. 

St.  Mary  Eiver,  eleven  miles  above  its  mouth,  G.  M.  Dawson,  1881 : 
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one  perfect  and  beautifuUj  preeei'ved  specimen,  with  the  test  preserved 
on  both  valves  and  entirely  freed  from  the  matrix. 


YoLDiA  sciTULA,  Meek  and  Hayden. 

PL  5,  fig.  2. 

Nvcula  sciiula,  Meek  and  Hayden.  1856.  Proc.  Ac  Nat  Sa  PhiL,  vol.,Vin.,  p.  84.- 
Leda  9citvia,  Meek  and  Hayden.   1860.    lb.,  vol.  XIL,  p  185. 
Leda{Yoldia)9citula,U.&nd'Ei.  1860.    lb.,  p  428. 

Yoldia  9eitvla,  Meek.    1876.    Rep  U.S.  Geol  Surv.  Terr.,  vol.  DC,  p  110,  pi.  28,. 

fig.  9. 

Twelve  miles  east  of  White  Mud  Eiver,  on  trail  to  Woody  Mountain^ 
one  well  preserved  right  valve,  and  49th  Parallel,  on  the  east  branch 
of  the  Poplar  River  (the  place  called  "  Woody  Mountain  Astronomical 
Station"  on  page  10 1  of  Dr.  Dawson*s  Report  on  the  Creology  and 
Resoui'ces  of  the  Country  in  the  Vicinity  of  the  49  th  Parallel) :  a  mould 
of  the  exterior  of  a  left  valve :  both  collected  by  G.  M.  Dawson  in  1874^ 
while  on  the  staif  of  H.M.  North  American  Boundary  Commission. 

The  identification  of  these  two  specimens  is  not  entirely  satisfac- 
tory, their  character  agreeing  better  with  Meek's  descriptions  than 
with  his  figm^es  of  Y.  scitula,  Meek's  latest  statement  in  regard  to 
that  shell  is  that  its  posterior  side  is  "  subangular  or  very  narrowly- 
rounded  in  outline,'*  but  in  the  figure  the  posterior  side  is  represented 
as  subangular  above.  In  both  of  the  specimens  collected  by  Dr» 
Dawson  the  posterior  side  is  veiy  naiTOwly  rounded,  both  above  and 
below,  and  there  is  no  trace  of  any  angularity  above. 


Yoldia  Evansi,  Meek  and  Hayden. 

Nucula  Evansi  J  Meek  and  Hayden.    1856.    Proc.  Ac  Nat  Sc,  Phil.,  vol.  VHI^ 

p84. 
Leda  Evansiy  Meek  and  Hayden.   1860.    lb.,  voL  XII,  p  185. 
Leda  ( Yoldia)  Eransij  Meek  and  Hayden.  1860.    lb.,  p.  429. 
Yoldia  Emn»i,  Meek.    1876.    Rep.  U.S.  Geol.  Surv.  Terr.,  vol.  IX,  p  111,  pL  28,. 

figs.  10,  a,  b,  c. 

South  Saskatchewan,  fifteen  miles  west  of  the  mouth  of  Swift  Current 
Creek,  R.  G.  McConnell,  1882:  a  single  right  valve.  Old  Wives'^ 
Ci'eek,  Township  10,  Range  11,  west  of  3rd  Principal  Meridian,  R.  G. 
McConnell,  1884:  several  imperfect  and  not  very  well  preserved 
specimens. 
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LuciNA  ooGiDENTALis,  Morton. 

TeOina  ooddmtalis,  Morton.    1842.    Jour.  Ac.  Nat  Sc.,  PhiL,  vol.  Vni,  p.  210, 

pi.  11,  fig.  3. 
Moold  of  Lucinaf  Owen.   1852.    Rep.  Geol.  Surv.  Wise.,  Iowa  and  Minn.,  pi.  7, 

fig.  8. 
lAKina  occidenUUxs  f  TAeek  and  Hayden.    1856.    Proc.  Aa  Nat  Sa,  Phil.|  voL 

VIII,  p.  272.    Not  Lucina  occiderUaliSy  Reeve,  1850. 
Meek  (as  of  Morton).    1876.    Rep.  U.S.  Geol.  Surv.  Terr.,  voL 

IX,  p.  134,  pi.  17,  figs.  4,  a,  b,  c,  d. 


u  u 


Bun  Pound  Creek,  Section  3,  Township  26,  Bange  14,  west  of  4th 
Principal  Meridian,  J.  B.  Tyrrell,  1884 :  ten  specimens,  with  both 
valves  and  the  test  preserved.  Old  Wives'  Creek,  Township  10,  Bange 
11,  west  of  4th  Principal  Meridian,  R  G.  McConnell,  1884 :  two  small 
specimens  which  belong  to  the  foi*m  to  which  Hall  and  Meek  gave  the 
name  L,  subundata. 

The  largest  individuals  from  Bull  Pound  Creek  ai*e  exactly  like  Meek's 
representations  of  Lucina  occidentaJis  on  plate  17,  figures  4  a  and  4  b,  of 
the  ninth  volume  of  the  United  States  Geological  Survey  of  the  Terri- 
tories, but  the  smaller  ones  correspond  quite  as  closely  to  his  figures  of 
X.  mifnmdata  on  the  same  plate.  The  few  Lucinsd  which  have  yet  been 
collected  from  the  Fort  Pierre  Group  of  the  Canadian  North-West, 
however,  all  clearly  belong  to  a  single  species,  and  it  is  extremely 
probable  that  L,  subundata  is  only  the  young  of  L,  occidentalis,  as  Mr. 
Meek  has  suggested  may  be  the  case.  In  reference  to  these  two 
nominal  species  and  to  the  variety  ventricosa,  Mr.  Meek  remarks  (on 
page  136  of  the  volume  last  cited),  *^  it  may  be  possible  that  all 
three  of  the  types  here  described  are  merely  varieties  or  represent 
difTerent  ages  of  the  same  species.  Indeed,  I  confess  that  I  am  not 
altogether  satisfied  with  the  conclusion  that  they  belong  to  more  than 
one  species;  but  having  already  sepai*ated  them,  it  is  perhaps  better 
to  continue  this  arrangement  than  to  xmite  the  whole  under  one  name 
doubtfully." 

Tangbedia  Americana,  Meek  and  Hayden. 

ffettangia  Americana^  Meek  and  Hayden.    1856.    Proc.  Ac.  Nat  Sc.,  Phil.,  vol. 

VIIL,  p.  274,  and  (1860)  lb.,  vol  XIL,  p.  185. 
Tancredia  Americana,  Meek.    1876.    Rep.  U.S.  GeoL  Surv.  Terr.,  voL  IX.,  p.  142 

pL  88,  figs.  1,  a,  b,  c,  d,  e,  f,  g,  h. 

Berry  Creek,  Section  31,  Township  25,  Eange  12,  west  of  4th  Prin- 
cipal Meridian,  J.  B.  Tyrrell,  1884 :  one  adult  specimen  with  the  valves 
spread  out  on  a  piece  of  sandstone. 
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Ctprina  ovata,  Meek  and  Hayden* 


Q/prina  oixzta,  Meek  and  Hayden.  1857.  Proc.  Aa  Nat.  Sc.,  FhiL,  voL  DC,  p.  144. 
"  '*     Meek.   1876.  Rep.  U.a  GeoL  Surv.  Terr.,  voL  DL,  p.  146,  pi.  129, 

figs.  7  a,  b,  c,  and  woodcut,  fig.  8. 


Yabiety  alta.  (Var.  nov.)  Plate  5,  fig.  3. 

Shorter  than  the  typical  form  and  broader  in  the  direction  of  it9 
height. 

Belly  Eiver,  near  and  a  little  west  of  the  mouth  of  St.  Mary  Eiver, 
also  below  Horse  Shoe  Bend,  G.  M.  Dawson  and  R  G.  McConnell, 
1881 ;  St.  Mary  Biver,  near  its  conflnence  with  the  Belly  Biver,  G.  M. 
Dawson,  1881,  and  T.  C.  Weston,  1883 :  extremely  abundant  and  well 
preserved  at  each  of  these  localities,  the  prevalent  form  being  appa- 
rently the  var.  alta, 

St.  Mary  Biver,  west  of  MacLeod  Benton  Trail,  B.  G.  McConnell, 
1881,  mostly  the  var.  alta.  South  Saskatchewan,  opposite  Swift  Cur- 
rent Creek,  B.  G.  McConnell,  1882 :  the  typical  form  apparently  most 
prevalent.  Boss  Coulee,  near  Irvine  Station,  on  the  Canadian  Pacific 
Bailway,  T.  C.  Weston,  1884 :  many  casts  of  the  interior  of  shells  of 
the  typical  form  and  a  few  of  the  var,  alta. 

An  exceedingly  abundant  and  chai*acteristic  species  in  the  Canadian 
North-west.  The  specimens  are  often  very  perfect  and  beautiftilly 
preserved,  and  the  variety  alta  seems  more  common  than  the  type, 
though  the  two  forms  are  usually  if  not  invariably  found  associated 
together  at  each  of  the  localities  from  which  the  species  has  been  col- 
lected. 


CoBBiGULA  ogoidentalis,  Meek  and  Hayden. 


(For  the  synonymy,  &c.,  of  this  species  see  page  T). 

A  few  imperfect  and  badly  preserved  specimens  of  a  Cbrfticuia  which 
are  apparently  referable  to  this  species  were  collected  by  Dr.  G.  M. 
Dawson  in  1883,  at  the  base  of  the  Fort  Pierre  Group,  at  Milk  Biver 
Bidge,  associated  with  an  abundance  of  Ostrea  suhtrigonalis,  and  with 
a  fragment  of  a  Unio. 


X 
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Pbotooabdia  subquadbata,  Evans  and  Shumard. 

Plate  5,  figs.  4,  and  4  a. 

Catdwrn  ^ivibqmdT(aum^  Evans  and  Shumard.    1857.     Trans.  Ac.  Nat  Sc.  St 

Louis,  voL  1,  p.  39. 
iVoto<xirdia(l^tocan2ta)«u6^tM(2mto,  Meek  (as  of  E.  and  S.).    1876.     Bep.  XJ.S. 

GeoL  Surv.  Terr.,  voL  IX,  p.  175,  pL  29, 
figs.  8a,  b,  c,  d,  e. 

South  Saskatchewan,  opposite  Swift  CuiTent  Creek,  B.  G.  McConnell, 
1882 :  very  abundant.  BulFs  Head,  about  twenty-two  miles  west  of 
the  west  end  of  the  Cypress  Hills,  E.  G.  McConnell,  1883 :  not  uncom- 
mon. Three  miles  north  of  Boss  Coul^e^  near  Irvine  Station,  on  the 
Canadian  Pacific  Bailway.,  T.  C.  Weston,  1884 :  a  number  of  casts  of 
the  interior  of  the  closed  valves.  Pour  miles  south  of  Battle  Eiver, 
Township  38,  between  Banges  12  and  13,  west  of  4th  Meridian,  J.B. 
Tyrrell,  1884. 

Some  badly  preserved,  imperfect  and  immature  specimens  of  a 
small  Proto*:ardia  collected  by  G.  M.  Dawson  on  the  Smoky  Biver,  in 
18'79,  which  were  referred  by  the  wi-iter  to  the  P.  rara  of  Evans  and 
Shumard  in  a  provisional  list  of  the  fossils  of  that  locality  on  page  124 
B.  of  the  "  Eeport  of  Progress"  of  the  Canadian  Survey  for  18T9-80, 
most  probably  also  belong  to  the  present  species. 

Pbotooabdia  bobbalis.    (N.  Sp.) 

Plate  6,  figs.  1, 1  a,  2,  2  a,  and  3. 

Shell  of  medium  size  for  the  genus,  specimens  varying  fi'om  a  little 
less  than  an  inch  to  an  inch  and  five-eighths  in  length ;  valves  rather 
strongly  convex,  thickest  just  above  the  mid-height;  lateral  out- 
line varying  in  different  specimens  from  i*ounded  subquadrangular  to 
obliquely  and  broadly  subovate ;  length  slightly  exceeding  the  maxi- 
mum height.  Anterior  side  very  short,  its  extremity  regularly 
rounded ;  posterior  side  rather  longer  than  the  anterior,  its  extremity 
somewhat  obliquely  sub-truncated  above,  and  rather  narrowly  rounded 
at  the  base  below.  Superior  border  descending  very  abruptly  in  front 
of  the  beaks,  nearly  straight  and  parallel  to  the  ventral  margin  behind, 
cardinal  margin  short,  ventral  margin  nearly  straight  in  the  middle 
and  for  the  greater  part  of  its  length ;  umbones  bi*oad,  oblique,  and 
obtusely  angular  behind ;  beaks  placed  in  advance  of  the  middle  (in 
some  specimens  very  near  to  the  anterior  margin)  curved  inwai*ds  and 
downwards  with  a  slightly  forwaixi  inclination. 
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Snrface  nearly  smooth  but  marked  with  very  fine  and  closely 
arranged  concentric  strisa,  also  by  a  few  distant  lines  of  growth,  which 
latter  are  waved  and  toothed  on  the  posterior  area,  where  they  are 
crossed  by  obscure,  rounded,  radiating  ribs.  These  ribs,  though 
obsolete  above,  are  sufficiently  well  marked  below  to  cause  an  inter- 
locking of  the  margins  of  the  valves  at  the  posterior  end  of  the  base. 

Hinge  dentition  unknown ;  anterior  and  posterior  muscular  scara 
nearly  equal  in  size,  the  anterior  broadly  subovato  and  higber  than 
broad,  the  posterior  somewhat  pointed  both  above  and  below ;  pallial 
line  not  clearly  indicated. 

Dimensions  of  an  average  individual :  length,  twenty-three  milli- 
metres; maximum  height,  twenty-one  mm.  and  a-half;  thickness* 
through  the  closed  valves,  seventeen  mm.  A  large  cast  of  the  interior 
of  a  shell,  from  near  Boss  Coulee,  which  is  probably  referable  to  this 
species,  measures  forty-one  millimetres  in  length  by  thirty-nine  in 
height. 

St.  Mary  Eiver,  near  its  junction  with  the  Belly  River,  G.  M.  Dawson, 
1881,  and  T.  C.  Weston,  1883 :  very  abundant.  St.  Mary  Eiver,  W. 
of  MacLeod  Benton  Trail,  E.  G.  McConnell,  1881,  and  South  Saskatche- 
wan, opposite  Swift  Current  Creek,  E.  G.  McConnell,  1882.  Three 
miles  north  of  Eoss  Coulee,  near  Irvine  Station,  on  the  Canadian 
Pacific  Eailway,  T.  C.  Weston,  1884,  associated  with  P.  mbquadrata. 


Callista  (dosiniopsis)  deweyi,  Meek  and  Hayden. 

Plate  6,  figs.  4,  5,  and  5  a. 

Cytherea  Deweyh  Meek  and  Hayden.    1856.    Proc.  Ac  Nat  Sc  PhiL,  vol.  Vin., 

p83. 
Meretrix  Deweyi^  Meek  and  Hayden.    I860.    lb.,  vol.  XIL,  p  185. 
Callista  Beweyif  Meek  and  Hayden.    1861.    lb.,  vol.  XIII.,  p.  143. 
CaUista  {Domdopm)  Deweyi,  Meek.    1876.    Kep  U.S.  Geol.  Surv.  Terr.,  voL  IX.,  p. 

182,  pi.  17,  figs.  15a,  b,  c,  d,  e. 

Bull's  Head,  about  twenty-two  miles  west  of  the  west  end  of  the 
Cypress  Hills,  E.  G.  McConnell,  1883 :  five  specimens,  some  of  which 
shew  the  hinge  dentition  well,  and  others  the  pallial  sinus.  Hill 
south  of  Big  Plume  Creek,  Township  8,  Eange  5,  west  of  4th  Principal 
Meridian,  E.  G.  McConnell,  1883  :  nine  unusually  perfect  examples  of 
a  shell  which  is  probably  only  a  large  form  ofC.  Deweyi,  but  which,  in 
shape  and  size,  approaches  very  closely  to  the  C,  Owenana  of  Meek  and 
Hayden. 

In  the  "Paleontology  of  the  Black  Hills  of  Dakota"  (page  416) 
Prof.  Whitfield  places  C.  Deweyi  among  the  synonyms  of  Morton's 
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Gytherea  ^Essourianay  but  with  a  query,  and  calls  the  latter  shell  Dosirda 
Missouriana.  Under  the  circumstancee  it  is  thought  best  to  retain 
Meek  and  Hayden's  name  for  the  Canadian  specimens,  fii*8t,  because 
they  are  much  more  like  Meek's  figures  of  C.  Deweyi  than  they  are  to 
either  Morton's  or  Whitfield's  figures  of  Cytherea  or  Dosinia  Missauri- 
andy  and  secondly,  because  they  clearly  do  not  belong  to  the  genus 
Dosinia. 


Mactra  (Cymbophora)  Warrenana,  Meek  and  Hayden. 

Mactra  Warrenana,  Meek  and  Hayden.    1856.    Proc.  Ac.  Nat  Sc  PhiL,  voL 

VIII.,  p.  271. 
Mactra  {Cymbophora)  Warremna^  Meek.    1876.    Eep.  U.a  GeoL  Surv.  Terr.,  vol. 

IX.,  p.  208,  pi.  30,  figs.  7,  a,  b,  c,  d. 

South  Saskatchewan,  five  miles  above  Swift  Current  Creek,  R  G. 
McConnell,  1883:  two  specimens.  Ross  Coulee,  near  Ii-vine  Station, 
on  the  Canadian  Pacific  Railway,  T.  C.  Weston,  1883 ;  a  single  left 
valve. 


Mactra  (Cymbophora)  gracilis.  Meek  and  Hayden. 

Mactra  gracilis,  Meek  and  Hayden.    1860.    Proc.  Ac  Nat  Sc  Phil.,  vol.  XII.^ 

p.  179. 
Mactra  (Cymbopfiora)  gracilis,  Meek.    1876.    Rep.  U.S.  GeoL  Surv.  Terr.,  vol.  IX., 

p.  209,  pL  17,  figs.  18a,  b. 

East  Branch  of  the  Poplar  River,  on  the  49th  Parallel  (the  place 
called  "  Woody  Mountain  Astronomical  Station"  on  page  107  of  Dr. 
Dawson *s  "  Report  on  the  Geology  and  Resources  of  the  country  in  the 
vicinity  of  the  49th  Parallel"),  G.  M.  Dawson,  1874,  H.M.  North 
American  Boundary  Commission :  abundant  and  well  preserved. 


Liopistha  (Cymblla)  undata,  Meek  and  Hayden. 

Iholadomya  undata,  Meek  and  Hayden.     1856.    Proc.  Ac  Nat  Sa  Phil.,  vol. 

VIIL,  p.  81. 
Liopistha  (Cymella)  undata,  Meek.  1876.    Rep.  U.S.  Geol.  Surv.  Terr.,  vol.  IX.,  p. 

236,  pi.  39,  figs.  1,  a,  b. 

St.  Mary  River,  near  its  junction  with  the  Belly  River,  G.  M.  Daw- 
son, 1881,  and  T.  C.  Weston,  1883.  South  Saskatchewan,  opposite 
mouth  of  Swift  CuiTent  Creek,  R.  G.  McConnell,  1882 :  very  abundant. 


^ 
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BulVs  Head,  about  twenty-two  miles  westof  the  west  end  of  the  Cypress 
Hills,  E.  G.  McOonnell,  1883:  abundant.  Berry  Creek,  Township 
25,  Eange  12,  and  four  miles  south  of  Battle  Biver,  Township  38,  be- 
tween Banges  12  and  13,  both  west  of  4th  Meridian,  J.  B.  Tyrrell, 
1884.  Three  miles  north  of  Ross  Coulee,  near  Irvine  Station,  on  the 
Canadian  Pacific  Eailway,  T.  C.  Weston,  1884 :  abundant. 

A  very  common  and  widely  distributed  species  in  the  Upper  Cre- 
taceous rocks  of  the  Canadian  North  West. 


NEifiRA  MoBEAUENSis,  Meek  and  Hayden. 


Corbvla  JHoreauensis,  Meek  and  Hayden.  1856.    Proc  Ac  Nat  Sc.  PhiL,  vol. 

VIIL,  p.  83. 
Nesera  Moreauensis,  Meek  and  Hayden.    1860.    lb.,  voL  XIL,  p.  185. 
"  "  Meek.  1876.    Rep.  U.S.  Geol.  Sarv.  Terr.,  voL  DL  p.  239, 

.  pi.  17,  figs.  11a,  b,  c. 

Whitfield  (as  of  Meek),  PaL  Black  Hills,  Dakota,  p.  420,  pL 
11,  fig.  31. 

Old  Wives  Creek,  Township  10,  Bange  11,  west  of  Third  Principal 
Meridian,  E.  G.  McConnell,  1884:  two  specimens. 


Panopjba  subovalis.     (N.  Sp.) 

Plate  6,  figs.  6  and  6  a. 

Shell  nearly  equivalve,  rather  strongly  convex,  most  prominent  a 
little  above  the  middle,  and  slightly  in  advance  of  the  mid-length, 
obliquely  compressed  behind ;  lateral  outline  transversely  and  broadly 
suboval;  length  not  quite  one-third  more  than  the  maximum  height; 
posterior  termination  of  the  valves  gaping.  Anterior  side  a  little 
fihorter  than  the  posterior,  its  outer  margin  subangular  at  its  junction 
with  the  superior  border  above,  and  retreating  obliquely  and  rapidly 
both  inwards  and  downwaixis  in  a  broadly  convex  curve  to  the  base 
below ;  posterior  side  abruptly  contracted,  its  margin  nearly  straight 
above  but  rounding  up  very  rapidly  from  the  base  below,  its  gaping 
termination  narrow  and  subtruncated  somewhat  obliquely  above  the 
middle  of  the  valves.  Yentral  margin  broadly  and  convexly  arched, 
rounding  up  rapidly  at  each  extremity :  superior  border  descending 
gradually  in  front  of  the  beaks,  and  nearly  straight  behind ;  umbones 
moderately  prominent ;  beaks  placed  a  little  in  advance  of  the  middle, 
apparently  leather  small  and  incurved,  with  a  slightly  forward  inclina- 
tion. 
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Surface  markings  of  the  test  unknown,  but  the  cast  of  the  interior  of 
the  valves  is  marked  by  faint  broad  undulations.     On  a  minute  fi'ag-  * 
ment  of  the  test  which  happens  to  be  presei-ved,  there  are  indications 
of  raised  concentric  striations. 

Dimensions  of  the  only  specimen  collected :  Length,  seventy-six 
millimeti*es  (or  about  three  inches) ;  height,  inclusive  of  the  beaks, 
fifty-five  mm. ;  maximum  thickness  through  the  closed  valves,  thirty- 
five  mm. 

Four  miles  south  of  Battle  Eiver,  Township  38,  between  Banges  12 
and  13,  west  of  4th  Meridian,  J.  B.  TyiTcll,  1884:  one  cast  of  the 
interior  of  the  united  valves. 

An  apparently  well  marked  species,  chai*acterized  principally  by  its 
regularly  inflated  valves  and  its  transversely  broad  suboval  form,  also 
by  the  abrupt  conti-action  of  its  narrowly  gaping  posterior  margin, 
and  by  the  angularity  of  its  anterior  margin  above. 

Pieces  of  fossil  wood  which  ai'e  completely  riddled  with  the  burrows 
of  a  species  of  Teredo  or  Tumus  were  collected  by  Mr.  Tyrrell  at  the 
same  locality  and  date  as  Fanop(va  subovalis.  The  posterior  termination 
of  each  of  these  buiTOws  is  sphoerical  in  form,  but  as  the  shape  and 
sculpture  of  the  valves  of  the  moUusk  which  made  them  are  unknown, 
it  is  impossible  to  say  to  what  species  or  even  to  what  genus  they 
should  be  referred. 

GASTEEOPODA. 


Haminea  occidentalis.  Meek  and  Hayden. 

Bulla  oceidentaliBy  Meek  and  Hayden.    1866.     Proc.   Ac  Nat  So.  Phil.,   voL 

VIII.,  p.  69.    (Not  B,  occidentalis,  A.  Adams,  of  earlier  date.) 

Btdla  Nebrawxngis,  Meek  and  fiayden.    1861.    Proc.  Ac  Nat  Sc   Phil.,  vol 

XIIL,  p.  427. 

Haminea  occidentalis,  Meek.  1876.    Rep.  U.S.  GeoL  Surv.  Terr.,  vol.  IX.,  p.  271,  pL 

18,  figs.  11a,  b,  and  12a,  b. 

Blood  Indian  Creek,  north  of  the  Eed  Deer  River  and  twenty  miles 
east  of  the  Hand  Hills,  Prof.  Macoun,  1879:  one  well  preserved  cast 
of  the  interior  of  the  shell.  South  Saskatchewan,  opposite  Swift  Cur- 
rent Ci-eek,  R  G.  McConnell,  1882 :  a  similar  cast.  Old  Wives  Creek, 
Township  10,  Eange  11,  west  of  3rd  Pnncipal  Meridian,  R  G.  McCon- 
nell, 1884 :  four  specimens,  two  of  them  with  large  portions  of  the  test 
well  preserved. 

A  cast  of  the  interior  of  the  shell  of  a  very  narrowly  cylindrical 
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species  of  Cylxclma^  wMoh  appears  to  be  undescribed,  but  which  does 
not  afford  sufficient  charactera  for  a  satisfactory  diagnosis,  was  col* 
lected  by  Mr.  T.  C.  Weston,  in  1884,  three  miles  north  of  Eoss  Coolie, 
Irvine  Station,  on  the  Canadian  Pacific  Bailway. 


Action  attbnuatus,  Meek  and  Hayden. 


Aeiceon  {Sclidvlat)  attenvaim^  Meek  and  Hayden.  1858.    Proc.  Ac  Nat  So.  Phil. 

voL  X.,  p.  54. 
Solidula  attenvata,  Meek  and  Hayden.  1860.     lb.,  voL  XXL,  pp.  185  and  424. 
Actceon  atienuatm,  Meek.  1876.    Rep.  U.S.  GeoL  Surv.  Terr.,  voL  IX.,  p.  281,  pi. 

19,  figs.  17a,  b. 

Old  Wives'  Creek,  Township  10,  Bange  11,  west  of  Sixi  Principal 
Meridian,  E.  G.  McConnell,  1884:  one  good  specimen  with  the  test 
preserved. 


CiNULiA  concinna.  Meek  and  Hayden. 


Actoeon  concinnus,  Hall  and  Meek.  1854.    Mem.  Ac.  Arts  and  Sc,  Boston,  voL 

V.  (N.  a),  p.  390,  pi.  3,  fig.  4. 
AveUana  subglobosa,  Meek  and  Hayden.  1856.      Proc  Ac  Nat  Sc.  PhiL,  vol. 

VIII.,p.64. 
AveUana  concinruij  Meek.  1859.  Hind's  Rep.  Saskatch.  and  Assinib.  ExpL  Exped. 

Toronto,  p- 184. 
Cinulia  concinna,  Meek  and  Hayden.    1860.     Proc.  Ac.  Nat  Sc.  Phil.,  vol. 

XII ,  p.  425. 
Cinulia  {Oligoptycha)  concinnay  Meek.  1876.    Rep.  U.S.  GeoL  Surv.  Terr.,  voL  IX., 

p.  284,  pi.  81,  figs.  6  bis.|  a,  b,  c. 

Twelve  miles  east  of  White  Mud  Eiver  (or  Frenchman's  Creek),  G. 
M.  Dawson,  1873-74,  H.M.  North  American  Boundary  Commission. 

Elbow  of  South  Saskatchewan,  Prof.  J.  Macoun,  1879.  Old  Wives 
Creek,  Township  10,  Bange  11,  west  of  3rd  Principal  Meridian,  R  G. 
McConnell,  1884.    Not  uncommon  at  each  of  these  localities. 

This  species  was  first  collected  in  Canada  by  Prof.  H.  Youle  Hind 
in  1858,  at  "  Two  Creeks,  on  the  Assiniboiiie." 
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ANisoicroir  alvsolus,  Meek  k  Hayden. 

Mdcion  cdveoliUf  Meek  and  Hayden.  1856.  Proc  Ac.  Nat  Sc.  PhiL,  vol.  VIIL, 

p.  68. 
Anuomycn  cUvealw,  Meek   and   Hayden.    I860.    Am.  Jour.  Sc.  &  Arts,    tol. 

XXVni.,  (2nd  aeries),  p.  36. 
Anisomyon  ahechja,  Meek   1876.  Bep.  IJ.S.  GeoL  Surv.  Terr.,  voL  DL,  p.  292,  pL 

18,  figs.  4,  a,  b. 

White  Mud  Eiver  (or  Frenchman's  Creek),  neai*  the  49th  Paralle 
:and  soath  of  Woody  Mountain,  G.  M.  Dawson,  1874,  H.  M  Nort 
American  Boundary  Commission :  one  imperfect  specimen. 


Anisomton  centrals,  Meek. 
Plate  7,  figs.  1, 1  a,  and  2,  2  a. 

Ani9(mym  centrales  Meek.    1872.  Rep.  IJ.  S.  GeoL  Surv.  Terr,  for  1870,  p.  312. 

White.    1876.  U.  S.  Expl.  &  Surv.  W.  of  lOOth  Mend.,  p.  194, 
pi.  18,  fig.  8. 
"       White.    1877.  Hayden's  U.  S.  Geol.  &  Geogr.  Surv.  Terr. 
Idaho  and  Wyoming,  p.  303,  pL  9,  figs,  la,  b,  c  <&  d. 


it 


It 


Old  Wives  Creek,  Township  10,  Bange  11,  west  of  3rd  Principal 
Meridian,  R.  G.  McConnell,  1884 :  four  large  and  well  preserved  casts 
of  the  interior  of  the  shell. 

No  two  of  these  specimens  are  alike  either  in  shape  or  in  surface 
markings,  although  they  all  agree  to  a  certain  extent  in  their  conical 
form,  elevated  apex  and  in  their  being  marked  with  from  four  to  six 
radiating  furrows.  In  two  of  these  casts  the  apex  is  nearly  central, 
but  in  the  other  two  it  is  placed  very  near  to  the  anterior  end,  and 
these  latter  approach  rather  nearly  to  the  A,  boreoMSf  Morton  (sp.), 
•especially  to  the  specimen  figured  under  that  name  by  Prof.  Whitfield 
on  plate  12,  fig.  23  of  the  "  Palaeontology  of  the  Black  Hills  of  Dakota.** 
Moreover,  in  each  of  the  specimens  collected  by  Mr.  McConnell,  the 
radiating  furrows  differ  both  in  number  and  in  their  relative  position. 
In  one  of  the  casts,  too,  there  is  a  distinct  and  rather  prominent  ridge, 
which  extends  from  the  beaks  backward  to  the  posterior  end  of  the 
tase,  and  this  is  quite  wanting  in  the  other  three. 

In  reference  to  Colorado  specimens  of  A.  centrale,  Dr.  C.  A.  White 
makes  the  following  remarks,  which  are  quite  as  applicable  to  those 
from  Old  Wives  Creek.  "  This  species  seems  to  be  at  least  as  distinct 
from  any  of  other  published  forms  as  they  are  from  each  other,  but 
specific  variation  in  this  genus  is  evidently  very  great.    Indeed,  I 
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think  one  cannot  examine  the  original  types  of  the  published  species 
and  the  collections  sabseqaently  made^  together  with  the  original 
descriptions  and  illustrations  given  by  Mr.  Meek  in  the  publications 
of  the  United  States  Geological  Sui-vey  of  the  Territories,  without 
entertaining  serious  doubts  whether  more  than  two  or  three  out  of  the 
seven  published  species  of  this  genus  from  the  Cretaceous  strata  of  the 
United  States  are  well  founded." 


LuNATiA  CONOINNA,  Hall  &  Mcck.     (Sp.) 

Natica  concinnaj  Hall  &  Meek.    1856.  Mem.  Am.  Ac.  Arts  &  Sc.  BoBton,  voL  V.^ 

p.  384,  pi.  3,  figs.  2a,  b,  c,  d. 
Natica  Moreauerma,  Meek  &  Hay  den.  1856.  Trans.  Ac.  Nat  Sc  FhiL,  vol.  ^1IL^ 

I     p.  64  &  ib.,  p.  282. 
Natica  {Lunatia)  MoreaueneiSj  Meek  &  Hayden.    1860.  Ib.,  voL  XII.,  p.  422. 
Lanatia  condnna,  Hall  &  Meek.  (Sp.)   3ieek.   Bep.  U.  S.  GeoL  Terr.,  voL  IX.^ 

p.  314,  pi.  32,  figs.  11a,  b,  c 

Elbow  of  the  South  Saskatchewan, — also  Blood  Indian  Creek,  north 
of  the  Bed  Deer  Eiver  and  twenty  miles  east  of  the  Hand  Hills,  Pix>f. 
J.  Macoun,  1879 :  one  good  specimen  from  the  former  locality,  and  two 
remarkably  well  preserved  and  large  examples  from  the  second. 

The  Ndtica  ohliquata  of  Hall  and  Meek,  specimens  of  which  were 
collected  by  Prof.  H.  Youle  Hind  at  Two  Creeks,  on  the  Assiniboine, 
in  1858,  is  probably  only  a  variety  of  this  species. 


Anghura  Americana,  Evans  and  Shumard.     (Sp.) 

BosteUaria  Americana^  Erans  and  Shumard.  1857.  Trans.  St  Louis  Ac  So.,  voL 

I.,  p.  42.    (Not  R.  Americana,  d*Orbigny,  1826.) 
Aporrhais  Americana,  Meek  and  Hayden.  1860.  Proc  Ac.  Nat  Sc  PhiL,  voL  XII.^ 

p.  423. 
Anchura  {DrepanocheUus)  Americana,  Meek.    1864.  Smithson.  Check-List  N.  Am. 

Cret  Fobs.,  p.  19. 
«  "  "         Meek.    1876.  Rep.  TJ.a  GeoL  Surv.  Terr., 

voL  rX.,  p.  325,  plate  32,  figs.  8,  a,  b. 

South  Branch  of  the  Saskatchewan,  Prof.  H.  Youle  Hind,  1858. 
Boss  Creek,  near  Irvine  Station,  on  the  Canadian  Pacific  Eailway,  R  G- 
McConnell,  1883 ;  three  specimens.  Old  Wives  Creek,  Township  10, 
Bange  11,  west  of  Sixi  Principal  Meridian  (two  or  three  fragmentary 
examples),  and  North  Woody  Mountain,  on  a  branch  of  Old  Wives 
Creek,  in  Township  6,  Bange  4,  west  of  the  same  Meridian,  R  Gr, 
McConnell,  1884 ;  five  fine  specimens. 
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The  specimens  collected  by  Prof.  Hind,  which  are  in  the  Museum  of 
the  Survey,  are  extremely  small,  but  those  since  obtained  by  Mi*. 
McConnell  are  much  larger,  and  one  of  them  is  almost  adult  and 
shows  part  of  the  expanded  outer  lip. 


Vanikobopsis  Tuombyana,  Meek  and  Hayden.     (Sp.) 

Natioa  Twmuyana,  Meek  and  Hayden.  1866.  Proc.  Ac.  Nat  Sc.  Phil.,  vol.  VIIL 

p.  270. 
NatkopsiB  Tuomeyana,  Meek  and  Hayden.  1860.  lb.,  voL  XII.,  p  423. 
Vanikoropsis  Tuomeyana,  Meek.  1876.  Rep.  U.  S.  GeoL  Surv.  Terr.,  voL  IX,  p- 

332,  pi.  39,  figs.  2  a,  b. 

Three  miles  north  of  Boss  Coul^,  near  Irvine  Station,  on  the  Cana 
dian  Pacific  Eailway,  T.  C.  "Weston,  1884;  four  or  five  specimens. 
These  are  not  more  than  half  the  size  of  the  type  of  the  species  figured 
by  Meek,  and  are  probably  not  full  grown  shells,  as  they  have  not 

developed  the  "large,  strong,  oblique  folds  or  plications" "on  th 

body  volution,"  which  ai*e  said  to  characterize  the  adult  shell. 


CEPHALOPODA. 


Baoulites  compbbssus,  Say. 

BaeuHteB  compressWf  Say.  1821.  Am.  Jour.  So.  &  Arts,  vol.  U.,  p.  4 1. — Morton. 

1834.  Synops.  Org.  Rem.  Cret  Gr.  U.  a,  pL  9,  fig.  1 ;  and 
Jour.  Ac.  Nat  Sc.  PhiL,  vol.  VIIL,  p.  211.— Hall  and  Meek. 
1854.  Mem.  Amer.  Ac.  Arts  &  Sc.,  Boston,  vol.  V.  (N.  S.)  p. 
400,  pi.  5,  fig.  2  and  pL  6,  figs.  8  and  9.— Meek  and  Hayden. 
1860.  Proc  Ac.  Nat  Sc.  Phil.,  vol.  XIL,  p  421.— Meek.  1876. 
Rep  U.a  Geol.  Surv.  Terr.,  vol  IX.,  p.  400,  pi.  20,  figs.  3, 
a,  b,c  t 

Creek  twelve  miles  east  of  "White  Mud  Eiver  (or  Frenchman's 
Creek)  and  "White  Mud  Eiver  near  the  49th  Parallel,  also  Bast  Branch  of 
the  Poplar  Eiver,  on  the  49th  Parallel  (the  place  mentioned  on  p.  10*7  of 
Dr.  Dawson's  "  Eeport  on  the  Geology  and  Eesources  of  the  region  in 
the  vicinity  of  the  49th  Parallel "  as  that  "  where  the  Wood  or  "Woody 
Mountain  Astronomical  Station  was  established''),  G.  M.  Dawson, 
1814,  H.  M.  North  American  Boundary  Commission.  Elbow  of  South 
Saskatchewan,  Prof  J.  Macoun,  18*79.  Bow  Eiver,  below  Horse  Shoe 
bend,  and  Belly  Eiver,  five  miles  above  Coal  Banks,  G.  M.  Dawson, 
1881.    St.  Mary  Eiver,  west  of  Mac  Leod-Benton  Trail,  E.  G.  McCon- 

Aogttflt,  1885.  4 
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nell,  1881, — and  Belly  Eiver,  twenty-two  miles  and  a  half  above  the 
mouth  of  the  Waterton,  E.  G.  McConnell,  1882.  Milk  Eiver  Eidge,— 
and  Eed  Deer  Eiver,  above  crossing  of  Lord  Lome  Trail,  R  G.  McCon- 
nell, 1882.  Eoss  Creek,  near  Irvine  Station,  on  the  Canadian  Pacific 
Eailway,  E.  G.  McConnell,  1883.  Bull  Pound  Creek,  Sections  3  and 
15,  Township  26,  Eange  14,  west  of  4th  Principal  Meridian  ;  Battle 
Eiver,  Township  38,  between  Eanges  12  and  13 ;  and  Beriy  Creek, 
Township  25,  Eange  12 :  J.  B.  Tyrrell,   1884. 

The  specimens  from  these  localities  appear  to  correspond  well  with 
the  published  descriptions  and  figures  of  B.  compressm,  and  are  charac- 
terized by  their  strong  lateral  compression,  by  their  nearly  smooth 
surface,  and  by  the  acute  primary  lobes  in  each  septum.  On  page 
107  of  his  British  North  American  Boundary  Commission  Eeport,  Dr. 
Dawson  has  quoted  BacuUtes  ovatus  as  occuiTing  also  at  Wood  Moun- 
tain Astronomical  Station,  but  the  specimens  thus  identified,  which  are 
in  the  Museum  of  the  Survey,  seem  to  the  writer,  on  the  whole,  to 
accord  better  with  the  characters  of  B.  compressuSj  though  some  of 
them  appear  to  be  almost  intermediate  between   that  species   and 

B.  ovatus, 

• 

Baoulites  grandis,  Hall  &  Meek. 

Baculites  grandis^  Hall  and  Meek.  1854.  Mem.  Am.  Ac.  Arts  &  So.,  Boston,  voL 

V.  (N.  a),  p.  402,  pL  7,  figs.  1  and  2;  pL  8,  figs.  1  and  2;  and 
pi.  6,  fig.  10. 
"        Meek.    1876.    Rep.  U.S.  Geol.  Surv.  Terr.,  vol.  IX.,  p.  398,  pi.  33, 
figs.  1.  a,  b,  0,  and  woodcut  fig.  53. 

East  Fork  of  Milk  Eiver,  in  drift  boulders,  G-.  M.  Dawson,  1874, 
H.  M.  North  American  Boundary  Commission :  two  large  specimens, 
the  most  perfect  of  which  measures  three  inches  and*  a  quarter  in  its 
diameter,  as  measured  from  the  siphonal  to  the  antisiphonal  side,  at  its 
largest  extremity,  by  two  inches  and  a  half  in  its  maximum  latenil 
diameter. 

According  lb  Dr.  Dawson,*  "  the  valley  of  the  East  Fork  of  Milk 
Eiver,  where  it  crosses  the  Line,  is  wide  and  trough-like,  with  scarped 
banks  about  forty  feet  in  height.  The  cliffs  are  composed  entirely  of 
drift  deposits,  and  it  maintains  this  character  as  far  up  and  down  as  I 
have  been  able  to  examine  it  Many  fragments  of  Cretaceous  fossils 
and  large  masses  of  fossiliferous  ironstone,  are  found  in  the  bed  of  thef 
stream  and  in  the  clay  banks ;  and  so  large  a  proportion  of  the  drift  is 
formed  of  the  redistributed  matter  of  the  Ci'etaceous  clay-shales,  that 
it  seems  probable  that  they  exist  here  at  no  very  great  depth.  Bacu- 
Utes grandis  is  among  the  fossils,  and  was  not  elsewhere  observed;  there 


*  Rep.  Geol.  and  Res.  Reg.  Vic.  i9th  Parallel,  p.  114. 
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are  also  a  few  species  which  are  probably  derived  from  the  lower  beds 
of  the  Tertiary." 

Specimens  which  appear  to  differ  from  those  from  the  East  Fork  of 
Milk  River  only  in  being  a  little  smaller,  have  since  been  collected  at 
the  following  localities.  St.  Mary  River,  eleven  miles  above  its  mouth, 
<T.  M.  Dawson,  1881  ;  and  Belly  River,  near  the  St.  Mary  River,  R.  G. 
McConnell,  1881.  South  Saskatchewan,  opposite  Swift  Current  Creek, 
R.  G.  McConnell,  1882  ;  and  Lome  Crossing  of  the  Red  Deer  River, 
Section  24,  Township  25,  Range  IS,  west  of  4th  Principal  Meridian, 
J.  B.  TyiTcU,  1884.  None  of  the  specimens  fi-om  these  lotjalities, 
however,  shew  the  septation  and  hence  there  may  be  a  doubt  whether 
they  are  coiTectly  referred  to  B.  grandis  or  not,  but  they  seem  to  differ 
from  the  Baculites  here  referred  to  B,  compressus  in  being  thicker  later- 
ally, in  having  the  antisiphonal  side  distinctly  flattened,  and  in  being 
marked  by  coarse  and  distant  transverse  undulations. 

SoAPHiTES  ABYSSINUS,  Morton.  (Sp.) 

Ammonites  abyssinWf  Morton.    1841.  Journ.  Ac  Nat  Sc  PhiL,  voL  VIII.,  p.  209 

pi.  10,  fig.  4. 
Scapkites  Mandanerms  f,  Meek  &  Hay  den.  1856.  Proa  Ac.  Nat.Sc.  PhiL,  voL  VIII, 

p.  281. 
ScaphiUB  abymnuBy  Meek  <Sc  Hay  den.    1860.  lb.,  voL  XII.,  p.  420, 

"  "         Meek.    1876.Rep.  U.  S.  GeoL  Surv.  Terr.,  voL  IX.,  p.  441,  pi. 

35,  figs.  2a,  b  <&  4. 

White  Mud  Eiver,  about  twenty  miles  west  of  the  crossing  of  Wood 
Mountain  and  Cypress  Hills  trails,  R.  G.  McConnell,  1884 :  one  perfect, 
adult  and  well  preserved  specimen,  which  is  much  more  like  Meek's 
figure  2a  of  S.  abyssinus  on  plate  35  of  his  "  Report  on  the  Invertebrate 
Cretaceous  and  Tertiary  Fossils  of  the  Upper  Missouri  country,  in 
volume  IX.  of  the  U.  S.  Geological  Survey  of  the  Territories,"  than  it 
is  to  Morton's  figure  of  the  type  of  that  species. 

ScAPHiTES  NicoLLBTi,  Morton.  (Sp.) 

Ammonites  Nicdletii,  Morton.    1841.  Journ.  Ac.  Kat  S&  PhiL,  voL  VIIL,  p.  209, 

pL  10,  fig.  3. 
«  "         Owen.    1852.  Eep.  U.S.  Geol.  Surv.  Wiscon.,  Iowa  and 

Minn.,  pi.  8,  fig.  1. 
JScaphites  ( Ammonites)  comprimis,  Owen.     1852.  lb.,  p.  680,  pL  7,  fig.  4. 
Scaphites  NicoUeHi,  Meek  &  Hayden.    1856.  Proc.  Ac  Nat  Sa  PhiL,  voL  VIII., 

p.  281. 
JScaphites  NicoUeHi,  Meek   1876.  Rep.  U.  &  GeoL  Surv.  Terr.,  voL  DC,  p.  435,  pi. 

34,  figs.  4a,  b,  c  &  2a,  b. 

Creek  twelve  miles  east  of  White  Mud  Eiver  (or  Frenchman's  Creek), 
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G.  M.  Dawson,  1874,  H.  M.  North  American  Bonndaiy  Ck>mmis6ion  : 
one  well  presei-ved  but  imperfect  specimen.  Old  Wives  Creek,  Town- 
ship 10,  Eange  11,  west  of  3rd  Principal  Meridian,  R  G.  McConnell, 
1884  :  two  nearly  perfect  specimens,  which  in  this  instance  correspond 
better  with  Morton's  figure  of  the  type  of  his  A.  Nicolletii,  than  with 
Meek's  subsequent  illustrations  of  the  same  species. 


Sgaphites  nodosus,  Owen. 

Scaphites  {Ammonites  f)  nodomSf  Owen.    1852.  Rep.  Geol.  Surv.  Iowa,  Wiscon.. 

and  Minn.,  p.  580,  pi.  8,  fig.  4. — ^Meek  &  Hayden. 
1860.  Proc.  Ac  Nat.  So.  PhiL,  voL  XII.,p  420.— 
Meek.  1876.  Rep  U.8.  GeoL  Surv.  Terr.,  voL  IX. 
pp.  426-430,  pL  25,  fig&  la,  b,  c ;  2a,  b,  c  ;  and 
fig.  4  :  also  pL  26,  figs,  la,  b,  c. 

South  Branch  of  the  Saskatchewan,  Prof.  H.  Youle  Hind,  1858 :  twa 
imperfect  and  not  very  large  specimens.  Elbow  of  the  South  Saskat- 
chewan, Prof.  J.  Macoun,  1879 :  one  fine  specimen  which  measures 
nearly  five  inches  in  its  maximum  diameter.  South  Saskatchewan, 
mouth  of  Swift  Current  Creek,  R  G.  McConnell,  1882  :  one  specimen 
nearly  as  large  as  that  collected  by  Prof.  Macoun.  West  end  of  the 
Cypress  Hills,  B.  G,  McConnell,  1883  :  a  medium  sized  example. 


SOAPHITBS   SUBGLOBOSUS.    (N.  Sp.) 

Plate  7,  fig.  8,  and  plate  8,  aU  the  figures. 

Shell  strongly  inflated,  subglobose  but  narrowly  and  deeply  umbili- 
cated  in  the  centre,  attaining  to  a  large  size,  the  largest  example  col- 
lected, which  is  entirely  septate,  being  nearly  five  inches  in  its  maxi- 
mum diameter,  while  the  maximum  breadth  of  its  aperture,  which  is 
identical  with  the  greatest  lateral  convexity,  is  three  inches  and  a  half. 
Volutions  broadly  rounded  on  the  periphery  and  middle  of  the  sides, 
but  much  more  narrowly  convex  on  their  inner  or  umbilical  sides, 
increasing  rapidly  in  breadth  laterally,  but  not  so  rapidly  in  diameter 
fii'om  the  siphonal  to  the  antisiphonal  8ide,^-closely  involute  and  so 
deeply  embracing  that  the  whole  of  the  inner  ones  are  concealed,  except 
in  tiie  largest  individuals,  in  which  a  considerable  portion  of  the  last 
volution  but  one  is  exposed  in  the  umbilical  cavity :  umbilicus  about 
one-fourth  of  the  entire  diameter,  with  steep  sides  and  an  obliquely 
rounded  and  ill-defined  margin.  Apeiinire  transversely  reniform^ 
nearly  twice  as  broad  as  high  and  rather  deeply  emarginated  by  th& 
encroachment  of  the  preceding  volution. 
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« 

Surface  marked  by  transverse  and  neiirly  straight  ribs,  which  in- 
-crease  in  number  either  by  biftircation  or  intercalation,  especially  in 
half  gi'own  and  very  young  shells,  so  that  there  are  often  twice  or 
perhaps  three  times  as  many  on  the  centre  of  the  periphery  as  on  the 
umbilical  margin.  In  specimens  which  measure  about  two  inches  in  their 
greatest  diameter  and  in  still  smaller  ones,  there  is  a  row  of  distantly 
■arranged  small  nodes  on  each  side  near  the  periphery  of  the  outer  volu- 
tion and  a  faint  tendency  towards  the  same  kind  of  sculpture  around 
the  umbilical  margin.  In  the  largest  specimens,  however,  these  rows 
of  nodes  are  entirely  obsolete.  Septation,  as  far  as  it  can  be  made  out, 
apparently  very  like  that  of.  ScapfUtes  nodosus. 

Bast  Branch  of  the  Poplar  Eiver,  on  the  49th  Parallel,  (the  locality 
where  the  Wood  Mountain  Astronomical  Station  was  established)  G. 
M.  Dawson,  18*74,  H.  M.  North  American  Boundary  Commission  :  one 
large  but  rather  imperfect  specimen.  Old  "Wives  Creek,  Township  10, 
Bange  11,  west  of  3rd,Principal  Meridian,  E.  G.  McConnell,  1884:  one 
large  and  nearly  perfect  specimen  and  several  others  varying  from  less 
than  one  inch  to  two  inches  in  theii*  greatest  diameter. 

The  characters  which  are  most  relied  upon  for  the  separation  of  this 
species  from  S.  nodosus,  Owen,  are  the  much  greater  size  of  the  former 
and  its  more  nearly  globose  form.  The  septation  of  both  of  these 
forms,  indeed,  appeai*s  to  be  much  alike,  and  very  young  shells  of  8, 
^ubglobosus  have  a  somewhat  similar  sculpture  to  8,  Gonradi^  but  in 
large  individuals  of  the  former  the  ribbed  surface  of  the  outer  volution 
is  entirely  free  fi'om  nodes. 


Plaobntiosras  placenta,  Dekay.    (Sp.) 

Ammomten  placenta^  Dekay.    1828.  Ann.  N.  Y.  Lye.  Nat  Hist.,  voL  ii.,  p.  278, 

pi.  5|  fig,  2  (3  by  mistake). — Morton.  1829.  Joum.  Ac.  Nat 
So.  Phil.,  vol.  VI.,  p.  195  ;  and  Am.  Joum.  Sc  and  Arts, 
vol  XVIII.,  pi.  2,  figs.  1,  2  and  3  ;  also,  1834,  Synops.  Oi:g. 
Rem.  Cret  Form.  U.  S.,  p.  36.pL2,  figs.  1  and  2. 

IHaceniiceras  placenta,  Meek.    1876.  Rep  U.  S.  GeoL  Surv.  Terr.,  voL  IX.,  p.  465, 

pL  24,  figs.  2a,  b. 

South  Branch  of  the  Saskatchewan,  Prof.  H.  Youle  Hind,  1858. 
White  Mud  River,  (or  Frenchman's  Creek)  on  the  49th  Parallel,  G.  M. 
Dawson,  1874,  H.  M.  North  American  Boundary  Commission  :  one 
large  and  characteristic  fragment.  Blood  Indian  Creek,  longitude  111^ 
west.  Prof  J.  Macoun,  1819  :  one  large  specimen  and  two  or  three 
fragments.  St.  Mary  River,  near  its  mouth,  Gr.  M.  Dawson,  1881  :  one 
specimen  which  measures  upwards  of  seventeen  inches  in  diameter, 
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and  Belly  Kver,  west  of  St.  Mary  Eiver,  G.  M.  Dawson,  1881 :  two 
fragments  ;  also,  St.  Mary  River,  west  of  MacLeod  Benton  trail,  R.  G. 
McConnell,  1881,  three  good  examples,  averaging  about  six  inches  in 
diameter.  Lake  south  of  Milk  River,  (a  large  fragment)  and  South 
Saskatchewan,  opposite  Swift  Current  Creek,  (a  lai*ge  and  perfect 
specimen  fifteen  inches  in  diameter)  R.  G.  McConnell,  1882.  Red 
Deer  River,  above  crossing  of  Loixi  Lome  trail,  R.  G.  McConnell,  1882,. 
(one  large  fragment)  and  J.  B.  Tyri'cll,  1884,  a  similar  but  smaller 
specimen. 


PlACENTICEBAS   PLACENTA,  Var.   INTERCALARE. 


f  Ammonites  gyrtaliSy  Morton.    1834.  Synops.  Org.  Rem.  Cret  Gr.  TJ.  S.,  p.  40, 

.  pi.  16  (14  by  mistake),  fig.  4. 
Amm^mUes  placenta,  var.  intercalariSf  Meek  &  Hay  den.    1860.  Proc  Ac  Nat.  Sc.^ 

Phil.,  voL  XII.,  p.  117. 
f  Ammonites  Tamulicus,  Blanford.  M.  S.  S.    1862.  Mem.  GeoL  Surv.  India,  vol. 

VI.,  p.  118. 
/  Ammonites  Gvadaloypa,  Stoliczka.    1865.  Palseont  Indica,  voL  I.,  p  90,  pL  47,. 

figs.  1  and  2,  and  pi.  48,  fig.  1.    Not  A.  Ova- 

cUUoupx,  Roemer. 
Flacenticeras placenta,  var.  interccdare,  Meek.    1876-  Rep.  U.  S.  Geol.  Surv.  Terr., 

voL  IX.,  p  468,  pi.  23,  figs,  la,  b,  c 

St.  Mary's  Eiver,  near  its  mouth,  G.  M.  Dawson,  1881 :  a  nearly 
perfect  and  exquisitely  preserved  specimen,  about  ^ve  inches  and  a 
half  in  diameter,  with  the  test  preserved.  In  this  specimen  the  double 
row  of  small  nodes  or  tubercles  which  forms  the  outer  boundary  of 
the  periphery  and  the  single  row  which  encircles  the  umbilicus  on 
both  sides  of  the  shell  are  moderately  well  developed,  but  the  row  on 
the  outer  half  of  each  of  the  sides  is  almost  obsolete.  Berry  Creek, 
Township  25,  Eange  12,  west  of  4th  Principal  Meridian,  J.  B.  Tyrrell, 
1884 :  one  imperfect  specimen,  in  which  all  the  I'ows  of  nodes  and 
tubercles  are  ftilly  developed. 
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D.  FEOM  THE  BELLY  EIVBR  SERIES. 

Br.  Daw8on*s  views  on  the  stratigraphical  position  of  the  "  Belly 
Eiver  Series ''  are  ftilly  stated  in  pages  118-126  C,  of  the  Report  of 
Progress  of  the  Canadian  Survey  for  1882-83-84.  It  is  there 
explained  that  this  name  has  been  used  to  designate  a  considerable 
thickness  of  beds  which  occupy  a  position  below  the  shales  of  the  Fort 
Pierre  Group,  or  at  least  below  an  upper  portion  of  these  shales.  The 
beds  of  the  "  Belly  River  Series  "  are  estuarine  throughout,  and  differ 
in  this  respect  from,  those  described  as  occurring  below  the  shales  of 
the  Fort  PieiTe  Group  in  the  Missouri  region  proper.  Owing  to  the 
differences  between  the  section  in  the  Bow  and  Belly  region  and  that 
on  the  Missouri,  the  exact  stratigraphical  position  of  the  "  Belly  River 
Series  "  was  for  a  long  time  considered  doubtful,  but  Dr.  Dawson  has, 
on  stratigraphical  grounds,  become  convinced  that  it  occupies  the 
horizon  assigned  to  it  in  his  report.  It  may  be  added  that  Mr.  R.  G. 
McGonnell,  who  assisted  Dr.  Dawson  in  the  geological  work,  fully 
concui'S  in  this  opinion. 

In  the  course  of  the  explorations  two  sets  of  beds  were  at  first 
distinguished,  and  these  were  provisionally  recognized  as  the  "  pale  " 
and  "  yellow  "  series  respectively.  These  have  now  been  united  under 
the  name  "  Belly  River  Series,"  the  first  named  being  the  upper  and 
the  second  the  lower  part  of  the  series.  It  should  be  stated,  however, 
that  while  (accoi'ding  to  Dr.  Dawson)  the  evidence  is  indubitable  and 
precise  as  to  the  fact  of  the  position  of  the  pale  or  upper  portion  of 
these  shales,  that  affecting  the  yellow  or  lower  beds  is  somewhat  less 
definite.  The  bearing  of  all  the  facts  is  discussed  in  the  report  above 
cited,  and  need  not  be  repeated.* 

The  moUuscan  fauna  of  the  pale  or  upper  beds  is  comparatively 
scanty,  though  vertebrate  remains,  which  have  not  yet  been  reported 
on,  are  somewhat  abundant.  It  is  unfortunate  that  the  rather  exten- 
sive collection  of  mollusca  made  from  these  beds  by  Mr.  T.  C.  Weston 
at  a  locality  in  Milk  River  Ridge  which  proved  unusually  rich  in 
fossils,  and  which  was  specially  revisited  in  1883  for  the  purpose  of 
collecting  them,  was  subsequently  lost  in  transit.  The  yellow  and 
supposed  lower  beds  often  contain  great  quantities  of  molluscan 
remains,  and  a  number  of  species  are  represented. 

*  In  tbie  connection  it  seema  desirable  to  state  tbat  all  tbe  notes  on  tbe  stratigrapbioal  posi- 
tion and  litbolofirioal  peoaliarities  of  tbe  formations  mentioned  in  the  present  paper  were  supplied 
by  Dr.  Q.  M.  Dawson.  Judging  by  tbeir  respective  invertebrate  fauna),  it  would  seem  impracti- 
cable to  sepaiate  tbe  *'  Belly  River  Series  "  from  the  Laramie  and  more  especially  from  the 
.Judith  River  Group/'  on  purely  palteontologioal  evidence.    (J.  F*  W.) 
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(1.)  FR03C  THB  Pale  or  Upper  Portion  of  the  Series. 

LAMELLIBRANCHIATA. 

OsTREA  GLABRA,  Meek  and  Hayden. 

(The  synonymy  of  this  species  and  references  to  the  publications  in 
which  it  was  described  will  be  found  on  page  5.) 

Near  Bull's  Head,  E.  G.  MoConnell,  1883 :  a  number  of  detached 
valves  on  a  slab  of  limestone.  Saskatchewan  Coal  Mines,  near  Medi- 
cine BLat,  T.  C.  Weston,  1884:  abundant. 

OsTREA  suBTRiGONALis,  Evans  and  Shumard. 

(For  references  to  the  publications  in  which  this  shell  was  described 
and  figured,  see  also  page  5.) 

Woodworth  Mine,  Medicine  Hat,  R  G.  McConnell,  1883 :  from  the 
base  of  this  portion  of  the  series,  common  and  associated  with  the 
preceding  species. 

Pteria  (Oxyxoma)  Nebrasgana,  Evans  and  Shumard.     (Sp.) 

(For  references  to  publications  in  which  this  species  was  described 
see  page  31.) 

Milk  Eiver  Eidge,  E.  G.  McConnell,  1882  :  a  cast  of  a  left  valve, 
with  a  considerable  portion  of  the  test  preserved. 

Mytilus  subarcuatus,  Meek  and  Hayden. 

MyHLw  subarcuatus f  Meek  and  Hayden. '  1856.  Proc.  Ac  Nat  Sc-  PhiL  voL  VIII. , 

p.  276. 
"  "         Meek.    1876.  Eep.  U.  a  GeoL  Surv.  Terr.,  voL  DL,  p.  69, 

pi.  38,  figs.  2a,  b. 

South  Saskatchewan,  eight  miles  below  the  Eed  Deer  Eiver,  E.  G. 
McConnell,  1883 :  a  few  small  but  perfect  specimens,  the  largest  of 
which  is  not  more  than  twelve  millimetres  or  about  half  an  inch 
in  length. 
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CrENELLA   (?)   PAEVULA.      (N,  Sp.) 


Plate  9,  fig.  1. 


Shell  small  for  the  genus,  (assuming  it  to  be  a  Orenella)  apparently 
not  exceeding  a  quai*ter  of  an  inch  in  length  by  one-third  less  in  height, 
moderately  inflated  but  very  tumid  in  the  umbonal  region,  lateral 
outline  tranversely  elliptic  subovate,  veiy  narrow  at  the  anterior  end 
and  increasing  rapidly  in  breadth,  or  rather  in  height,  to  the  posterior. 
Anterior  side  extremely  small,  its  margin  subtruncated  almost  verti- 
cally under  the  beaks :  posterior  side  much  lo  nger  and  bi^oader,  its 
extreniity  regularly  rounded.     Beaks  anterior,  terminal  and  recm-ved. 

Sui*face  nearly  smooth  and  marked  only  with  very  fine  and  close  set 
concentric  strisB,  which  are  not  visible  without  the  use  of  a  lens. 
Characters  of  the  interior  of  the  valves  unknown. 

Length  of  the  largest  specimen  collected,  six  millimetres ;  maximum 
height  of  the  same,  four  mm. ;  exact  thickness  through  the  closed 
valves  not  ascertainable  with  much  accuracy. 

MilkBiver  Bidge,  E.  G.  McConnell,  1882 :  three  perfect  single  valves, 
with  the  test  presei-ved  on  each. 

It  is  possible  that  this  little  shell  shou  Id  be  placed  in  Com*ad'a  genus 
Arcopema^  rather  than  in  Orenella,  If  radiating  8tria3  or  costse  or  a 
■cancellate  sculpture  are  essential  characters  of  the  latter  genus,  then 
it  is  clear  that  the  present  shell  cannot  be  a  Orenella.  The  only  North 
American  species  to  which  the  0.  (?)  parvula  bears  much  resemblance 
is  the  Modiola  granulato-costellata  of  EoBmer,t  from  the  Texan  Creta- 
•eeous,  but  this  latter  shell,  as  its  specific  name  implies,  has  the  outer 
surface  of  the  valves  marked  with  numerous,  equal  and  gi*anulated, 
radiating  lines.  Judging  by  the  published  figures,  the  Orenella 
-elegantula  of  Meek  and  Hayden,!  from  the  Fox  Hills  Gro  up  of  Deer 
Creek  and  the  Yellowstone  Eiver,  is  as  broad  or  high  anteriorly  as  it 
is  posteriorly,  and  its  surface  is  said  to  be  marked  with  bifurcating 
radiating  stride. 


*  Am.  Joarn-  Conoh.,  vol.  I.,  p- 140,  pi.  10,  fig.  14. 
t  Die  Kreidebildangen  von  Texas,  p.  54,  pi.  7,  figs.  12  a,  b,  c. 

X  Meek.  1876.  Rep.  U.S.  Geol.  Surv.  Terr.,  vol.  IX.,  Rep.  Invert.  Oret.  and  Tert.  Foss.  U. 
Hiss.  Cy.,  p.  75,  pi.  28,  figs.  6,  a,  b,  c 
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Anodonta  pbopatobis  ?  White. 


tl 


(t 


Plate  9,  figs.  2  and  2  a. 


Anodonta  propatorisy  White.  1877.  BulL  XJ.  S.  GeoL  Surv.  Terr.,  vol.  III.,  p.  601. 

"        White.  1880.  U.  S.  GeoL  Surv.,  Contr.  to  PaL,  No8.  2-8,  p.  61,, 
pi.  24,  figs.  2a,  b,  c  and  d. 

White.  1883.  Rev.  Non-Marme  Foss.  Moll.  N.  Am.,  p.  23, 
pi.  19,  figs.  6,  7,  8  and  9. 

Forty-ninth  Parallel,  six  miles  west  of  the  first  or  South  Branch  of 
the  Milk  Eiver,  G,  M.  Dawson,  1874,  H.  M.  IN'orth  American  Boundary 
Commission  :  one  good  specimen.  Big  Island  bend,  on  the  Belly  Eiver, 
G.  M.  Dawson,  1881 :  a  few  badly  preserved  casts  of  the  interior  of  the 
shell.  Milk  Eiver  Eidge,  E.  G.  McConnell,  1882  :  six  casts  of  the 
interior  of  the  united  valves,  with  large  portions  of  the  thin  test 
preserved.  South  Saskatchewan,  eight  miles  above  the  mouth  of  tho 
Eed  Deer  Eiver,  E.  G.  McConnell,  1883  :  abundant.  Eed  Deer  Eiver, 
Township  21,  Eange  12,  west  of  4th  Principal  Meridian,  E.  G.  McCon- 
nell, 1883:  two  small  casts.  Near  Bull's  Head,  E.  G.  McConnell, 
1883 :  three  casts  of  the  interior  of  the  adult  shell. 

The 'Characters  of  the  interior  of  the  valves  are  not  at  all  clearly 
shewn  in  any  of  the  specimens  from  these  localities.  The  hinge  line 
appears  to  have  been  thin  and  edentulous,  but  it  is  impossible  to  ascer- 
tain definitely  whether  the  pallial  line  had  a  sinus  or  not. 

The  foi-m  and  surface  markings  of  the  exterior  of  the  shell,  which  is 
nearly  all  that  the  Canadian  specimens  shew,  are  as  much  like  those  of 
the  so-called  Thracia  f  subtortuosa  of  Meek*  as  those  of  Anodonta  propa- 
toris,  and  it  is  not  at  all  unlikely  that  some  if  not  all  of  the  fossils  now 
under  consideration  should  be  referred  to  the  former  species  rather 
than  to  the  latter. 

All  the  specimens  collected  by  Dr.  Dawson  and  Mi\  McConnell  prior 
to  1883  were  at  firat  and  .for  a  long  time  supposed  by  the  writer  to  be 
conspecific  with  T,  subtortuosa.  This  opinion,  too,  seemed  to  be  con- 
firmed by  the  circumstance  first  that  their  tests  showed  scarcely  any 
traces  of  an  inner  nacreous  layer,  and  secondly  by  the  fact  that  at 
Milk  Eiver  Eidge  they  were  obtained  from  a  series  of  beds  which  hold 
Mactra  alta  (which  occurs  with  T.  subtortuosa  at  the  mouth  of  the 
Judith  Eiver  in  Montana),  and  such  other  mai-ine  types  as  Pteria 


*  Rep.  U.  S.  GeoL  Surv.  Terr.,  vol.  IX.,  p.  223,  pi.  36,  fig.  5. 
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Nebrascana,  the  CreneUa  parvula  here  desciibed,  and  an  undescribed 
gasteropod  belonging  apparently  to  the  genus  Aporrhais  or  Anchura. 

On  the  other  hand,  at  each  of  the  localities  at  which  these  fossils 
were  collected  they  are  invariably  and  directly  associated  with  numer- 
ous examples  of  one  or  more  species  of  UniOj  and  at  the  South  Sas- 
katchewan and  near  Bull's  Head  with  large  PhysoB.  All  the  specimens 
of  the  present  shell,  too,  which  Mr.  McConnell  obtained  at  the  South 
Saskatchewan  in  1883,  and  which  have  most  of  the  inner  layer  of  the 
test  preserved,  are  brilliantly  nacreous,  and  young  individuals,  from 
more  than  one  Canadian  locality,  are  remarkably  like  Dr.  White's 
figures  of  the  young  of  A.  propataris. 

Unio  PRiMiEvus,  White. 


Unio  primsstm,  White.  1877.  Bull.  U.  S.  GeoL  Surv.  Terr.,  vol.  IIL,  p.  599. 
"  «        White.  1880.  U.  S.  GeoL  Surv.,  Ck)ntr.  to  Pal,  Nos.  2-8,  p.  70, 

pi.  29,  figs.  3a  and  b. 
"        White.  1883.  Rev.  Non-Marine  Foss.  Moll.  N.  Am.,  p  26,  pi.  14,. 
figs.  4  and  5. 

Branch  of  East  Fork  of  Milk  Kiver,  Township  1,  Range  27,  west  of 
3rd  Principal  Meridian,  R.  G.  McConnell,  1883 :  one  specimen  with 
both  valves,  but  with  most  of  the  outer  layer  of  the  test  exfoliated. 

Unio  Dan^,  Meek  and  Hayden. 

Unio  Dame  J  Meek  and  Hayden.    1857.    Proc.  Ac.  Nat  So.,  Phil.,  vol.  IX,  p.  145. 
"         "     Meek.  1876.    Rep.  U.S.  GeoL  Surv.  Terr.,  vol.  IX.,  Rep.  Inv.  Cret. 
and  Tert.  Foss.  TJ.  Miss.  Cy.,  p  517,  pi.  41,  figs.  3,  a,  b,  c. 

South  Shore  of  the  Belly  River  above  Coal  Banks,  T.  C.  Weston,. 
1883  :  four  specimens,  which  are  very  variable  in  fonn. 

Unio  oonsuetus.    (N,  Sp.  ?) 

Plate  9,  figs.  4  and  4  a. 

Shell  rather  large,  moderately  convex,  (the  maximum  thickness 
through  the  closed  valves  as  compared  with  their  height  being  about 
as  three  to  five)  transversely  elongated,  a  little  more  than  twice  as 
long  as  high,  very  inequilateral,  the  anterior  side  being  extremely  short,, 
and  the  posterior  much  produced ;  superior  and  inferior  borders  very 
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nearly  parallel  for  the  greater  part  of  their  length.  Margins  of  both 
•extremities  evenly  rounded  in  some  specimens,  but  in  others  the  pos- 
terior end  is  bluntly  pointed  just  below  the  middle.  Superior  border 
descending  obliquely,  convexly  and  abruptly  in  front  of  the  beaks, 
nearly  straight  and  horizontal,  but  slightly  convex  behind  them :  ven- 
tral margin  also  nearly  straight  except  at  the  immediate  extremities, — 
-apparently  never  concavely  arcuate  near  the  centre ;  sides  of  the  valves 
Also  never  concave  near  the  midlength  below.  Beaks  very  small, 
depressed,  ill  defined  and  approximated,  placed  very  near  the  anterior 
margin  but  not  quite  terminal. 

Surface  marked  with  the  usual  concentric  lines  of  growth.  Hinge 
dentition  unknown. 

Dimensions  of  the  most  perfect  specimens  collected  :  length,  one 
hundred  and  fifteen  millimetres,  or  a  little  more  than  four  inches  and  a 
half :  height  of  the  same,  fifty-one  mm.  In  this  individual,  which  is  a 
little  distoi-ted  and  twisted  to  one  side,  the  valves  are  partially  open,  so 
that  the  exact  thickness  through  them  is  difficult  to  asceijtain,  but  in 
another  specimen  which  appears  to  belong  to  the  same  species  and 
whose  valves  are  closed,  the  maximum  height  is  fifty  millimetres,  and 
the  greatest  thickness  of  both  united  is  about  thirty. 

The  species  attains  to  a  still  larger  size  than  this,  for  a  cast  of  the 
interior  of  the  valves  from  another  locality  measures  fully  one  hundred 
and  thirty-five  millimetres  in  length,  by  sixty-five  in  height. 

Milk  Kiver  Ridge,  R.  Gr.  McConnell,  1882  :  one  very  large  and  nearly 
perfect  cast  of  the  interior  of  both  valves.  Red  Deer  River,  Township 
21,  Range  12,  west  of  4th  Principal  Meridian,  R.  G.  McConnell,  1883  : 
one  perfect  specimen  with  the  whole  of  the  test  preserved,  three  imper- 
fect but  well  preserved  specimens,  and  one  cast  of  the  interior. 

Some  casts  of  a  large  UniOy  which  are  probably  also  referable  to  this 
species,  were  collected  by  G.  M.  Dawson  in  1874,  six  miles  west  of  the 
first  branch  of  the  Milk  River,  while  attached  to  H.  M.  North  Ameri- 
can Boundary  Commission  ;  also,  in  1881,  on  the  Bow  River,  ten  miles 
below  Grassy  Island, — and  by  Mr.  McConnell,  in  1883,  on  the  South 
Saskatchewan,  eight  miles  above  the  mouth  of  the  Red  Deer  River. 

So  few  perfect  specimens  of  this  shell  have  yet  been  obtained  that  its 
specific  relations  are  by  no  means  clear.  The  specific  name  suggested 
for  it,  which  must  be  regarded  as  purely  provisional,  is  intended  to 
convey  the  idea  that  its  characters  are  of  a  very  ordinary  kind  and 
ones  that  are  shared  by  it  in  common  with  many  fossil  and  recent 
species  of  Unio,  It  may  be  only  an  unusually  large  variety  of  Unio 
Dance,  but  appears  to  be  proportionately  broader  in  the  direction  of  its 
height  than  that  shell  is,  its  ventral  margin  is  not  distinctly  arcuate, 
if  at  all,  and  its  flanks  are  never  shallowly  concave  near  the  midlength 
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below.  The  type  and  only  specimen  known  of  the  Unio  Albertensis  of 
the  "  "Willow  Creek  Series,"  described  on  page  3,  looks  very  much  like 
an  immature  shell,  and  it  is  not  impossible  that  U,  consuetus  may 
ultimately  prove  to  be  the  adult  state  of  that  species.  There  is 
also  a  considerable  resemblance  between  the  only  perfect  specimen 
known  of  U,  cansuetus  and  the  U.  Cauesi  of  Dr.  C.  A,  White,  as  figured 
on  plate  27  of  his  "  Contiibutions  to  PalflBontology,"  (Nos.  2-8) 
published  at  Washington  in  1880,  under  the  auspices  of  the  XT.  S.  Geo- 
logical Survey. 

SPHiBRiuM  FOSMOSUM  ?  Meek  and  Hayden,  Yar. 

Plate  9,  fig.  3. 

Oydas  formosaf'M.eek  and  Hayden.  1856.  Proc.  Ac.  Nat  Sc,  FhlL,  vol  VllL 

pll6. 
Ch/das  fragUiSy  Meek  and  Hayden.    lb. 
^Juentanformammj  Meek  and  Hayden,  1860.   lb.,  voL  XII.   p.  185. 

"  "  "       "       "         G.  M.  Dawson,  1875.  Rep  GeoL  and  Res. 

Vic.  49th  ParaUel,  p  119. 
"  "  Meek.   1876.  Rep.  U.  &  GeoL  Surv.  Terr.,  vol.  IX.,  p.  526.,. 

pL  43,  figs.  4,  a,  b,  c 

Shell  small,  moderately  convex,  most  prominent  above  the  middle,  in 
the  umbonal  region,  a  little  longer  than  high ;  anterior  side  short  and 
narrowly  rounded ;  posterior  side  broader  and  slightly  rounded  or  very 
faintly  subtruncated  vertically,  or  at  nearly  a  right  angle  to  the  poste- 
tior  end  of  the  hinge  line,  at  its  extremity.  Superior  border  straight 
and  nearly  parallel  with  the  ventral  margin  behind  the  beaks, — 
descending  abruptly,  obliquely  and  somewhat  concavely  in  front  of 
them ;  venti'al  margin  broadly  and  regularly  rounded ;  umbones  tumid^ 
beaks  obtuse,  raised  very  little  above  the  highest  level  of  the  hinge 
margin  and  placed  slightly  in  advance  of  the  middle. 

Surface  marked  with  numerous,  minute,  close-set  and  regularly  dis- 
posed concentric,  raised  strifld,  which  can  scarcely  be  seen  without  the 
aid  of  a  lens ;  also  by  a  few  distant  lines  of  growth.  Hinge  dentition 
and  muscular  impressions  unknown. 

Length  of  the  most  perfect  specimens,  six  millimetres  and  a  half ; 
maximum  height  of  the  same,  five  mm.,  and  a  half. 

Ed.  Mahan's  Coulee,  G.  M.  Dawson,  1881 :  apparently  abundant  but 
very  badly  preserved.  Belly  Eiver,  eight  miles  above  Coal  Banks,  T.  C. 
Weston,  1883,  a  few  single  valves. 

By  an  accidental  oversight  no  mention  was  made  of  this  little 
Sphxrium  in  the  enumeration  of  the  fossils  of  the  "  Western  Laramie  " 
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in  section  A,  on  page  9.  It,  however,  was  first  discovered  on  the  Second 
or  North  Branch  of  the  Milk  Eiver,  in  1874,  by  G.  M.  Dawson,  as 
stated  in  his  British  North  American  Boundary  Eepoi-t,  in  rocks 
which  he  has  since  designated  as  the  St.  Mary  Eiver  Series. 

It  is  doubtfal  whether  this  Sphosrium  should  be  regarded  as  merely 
a  local  variety  of  the  S.  formasuMj  or  as  a  distinct  species.  As  compared 
with  Meek's  description  of  S,  formosum,  the  specimens  collected  by  Dr. 
Dawson  and  Mr.  Weston  ai*e  not  nearly  so  much  pointed  at  the  poste- 
rior end  of  the  base,  nor  so  obliquely  truncated  posteriorly,  and  the 
caixlinal  margin,  in  the  Canadian  specimens,  is  more  nearly  parallel 
with  the  ventral. 

Maotba  (Cymbophora)  alta,  Meek  and  Hayden. 

Mactra  alta.  Meek  and  Hayden.  1856.  Proc  Ac  Nat.  Sa  Phil.,  vol.  VIII.,  p.  271. 
Mactra{Cymbap?iora)altajMee\i.  1876.  Rep. U.S.  GeoL  Surv.  Terr.,  vol.  IX.,  p. 

210,  pi.  37,  figs.  2,  a,  b. 

Milk  Eiver  Eidge,  E.  G.  McConnell,  1882 :  five  or  six  lai*ge  single 
valves. 

Corbula  subtrigonalis.  Meek  and  Hayden. 

Corhvla  mbtrigonalis,  Meek  and  Hayden.  1856.    Proc.  Ac.  Nat  Sc,  PhiL,  voL 

VIII,  p.  116. 

Corhvla  (Potamomya)  aubtrigonalisj  Meek  and  Hayden.  1860.  lb.,  voL  XH.,  p  432. 

Corbula  subtrigonalisj  Meek.  1876.    Rep  U.  S.  GeoL  Surv.  Terr.,  vol.  IX.,  p  529, 

pL  40,  figs.  3,  a,  b.  Illustrated  also  on  pL  19, 
figs.  10-17,  of  Dr.  C.  A.  AVhite's  Rev.  Non- 
Marine  Foss.  Moll.    N.  Am. 

Peigan  Creek,  Township  *7,  Eange  6,  west  of  4th  Pidncipal  Meridian, 
E.  G.  McConnell,  1883 :  a  small  piece  of  rock  containing  a  few  de- 
tached valves  of  this  species. 

Corbula  perundata,  Meek  and  Hayden. 

Corbuia  perundatay  Meek  and  Hayden.  1856.    Proc.  Ac  Nat  Sc.  PhiL,  vol.  VHI., 

p.  116. 
"  "        Meek.  1876.    Rep.  U.  S.  Geol.  Surv.  Terr.,  vol.  IX.,  p.  530.  pL 

40,  figs.  4  a,  b,  c,  d. 

"With  the  preceding,  of  which,  as  already  remarked  on  page  9,  Dr.  C. 
A.  White  thinks  it  only  a  variety  ; — also  near  theXJ.  S.  Boundary  line, 
on  a  branch  of  the  east  fork  of  the  Milk  Eiver ;  at  both  places  collected 
by  E.  G.  McConnell  in  1883. 
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GASTEROPODA. 

Physa  Copbi,  White. 

Physa  Copei,  White.  1877.    BuL  U.  S.  Geol.  Surv-  Terr.,  voL  III.,  p.  602. 

"  '*        1880.    U.  a  Geol.  Surv.  Terr.,  Contr.  to  PaL,  Nos.  2-S,  p.  85, 

pi.  24,  figs.  4  a  and  b. 
"  "       1883.    Rev.  Non-Marine  Foss.  MolL  N.  Am.,  pp.  43,  44,  pi. 

25,  figs.  1  and  2. 

South  Saskatchewan,  eight  miles  above  the  mouth  of  the  Bed  Deer 
Eiver,  R.  G.  McConnell,  1883 :  a  few  specimens  with  the  test  preserved. 
Near  Bull's  Head,  same  collector  and  date :  two  large  caste  of  the 
interior. 

Imperfect  specimens  of  a  few  additional  species  of  gasteropoda,  which 
are  either  too  badly  preserved  to  be  determined,  or  properly  character- 
ized if  new,  were  obtained  at  various  localities  from  this  subdivision  of 
the  Belly  Biver  Series. 

One  of  these  is  an  elongated,  spiral  and  evidently  marine  shell,  fix)m 
Milk  Biver  Bidge,  which  is  most  likely  the  young  of  a  new  species  of 
Aporrhais  or  Anchura,  but  which  may  be  a  Scalaria,  It  has  at  least  six 
rounded  and  ventricose  shells  with  a  deep  suture,  and  its  sculpture  con- 
sists of  strong  and  straight  ribs,  which  cross  the  volutions  transversely 
but  somewhat  obliquely,  and  there  ai*e  no  indications  of  any  spiral  or 
revolving  markings. 

A  second  elongated,  spiral  shell,  which  occurs  in  the  Belly  Biver 
above  Coal  Banks  and  at  Milk  Biver  Bidge,  may  be  an  extreme  variety 
of  Goniobasis  tenuicarinata,  or  perhaps  a  new  species  of  Spironema. 
It  also  has  about  six  very  ventricose  whorls  and  a  deeply  excavated 
suture,  but  its  volutions  are  sub-angular  above,  and  the  sculptui*e  of  its 
later  whorls  consists  of  four  small  spiral  raised  ridges. 

!EVagments  of  a  large  Vivipanis  which  is  probably  V.  Conradi 
were  collected  by  Mi\  McConnell  in  1883  on  the  South  Saskatchewan, 
eight  miles  above  the  Bed  Deer  Biver  and  on  the  Bed  Deer  Biver, 
while  numerous  perfect  opercula,  which  resemble  those  of  Vivipanis  and 
Campeloma  except  in  being  smaller,  thicker  and  apparently  calcareous, 
were  obtained  by  Mr.  T.  C.  Weston  in  the  same  year  from  the  Belly 
Biver,  eight  miles  below  Coal  Banks. 
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(2.)  From  the  Lower  or  Yellowish  and  Banded  Portion  of 

THE  Series. 

LAMELLIBEANCHIATA. 

Anomia  micronema,  Meek. 

Anomia  mieronema.  Meek.  1875.  Bull.  U.S.  Greol.  Surv.  Terr.,  2nd  Ser.,  Na  1,  p.  43^ 
"  "         Meek.  Whita  1880.    TJ.  a  Geol.  Siirv.  Terr.,  Contr.  to  Pal.,. 

No8.  2-8,  p.  57,  pi.  25,  figs.  2,  a,  b,  c,  d.  BlDstrated  also  oa 
pi.  12  (figs.  6-11),  of  Dr.  White's  Kev.  Non-Marine  Foss.  N. 
Am.   Washington,  1883. 

South  Saskatchewan,  half  a  mile  below  the  forks  of  the  Bow  and 
Belly  Eivers,  T.  C.  Weston,  1883:  one  perfect  well-preserved  specimen 
of  the  upper  valve. 

OsTRBA  QLABA,  Meek  and  Hayden. 

(The  full  synonymy  of  this  species  and  references  to  the  publications 
in  which  it  was  described  are  given  on  page  5.) 

South  Saskatchewan,  one  mile  below  the  mouth  of  the  Bow  River, 
G.M  Dawson,  1881,  andT.  C.  Weston,  1883;  also  South  Saskatchewan, 
six  miles  below  the  mouth  of  Bow  River,  and  thirty-five  feet  above 
the  water  level,  G.  M.  Dawson,  1881.  North  Bank  of  the  Milk  River, 
five  miles  below  Pa-kow-ki  Coulee,  and  south  bank  of  Milk  River,  above 
Pfirkow-ki  Coulee,  forty  and  a  hundred  feet  above  the  water  level,  G.  M. 
Dawson,  1881. 

Abundant  and  associated  with  Corhvla  sahtrigonalis  and  C  perundata 
at  each  of  these  localities.  Some  of  the  specimens  are  very  typical, 
others  belong  to  the  variety  arcuatiUs,  Meek,  and  one  from  the  South 
Saskatchewan  comes  very  near  to  the  0.  inomata  of  Meek  and  Hayden 
from  the  Fort  Pierre  Group. 

Anodonta  parallela?  White. 

Anodmta  pardUela,  White.  1878.  Bui.  U.&  GeoL  Surv.  Terr.,  vol.  IV.,  p.  709. 
**  '*  "        1880.  U.  a  Geol.  Surv.,  Contr.  to  Pal.,  Nos.  2-8,  p.  62, 

pi.  24,  fig.  3  a. 
"  "       White.  1883.  Rev.  Non-Marine  Fobs.  MoU.  N.  Am.,  p.  23,  pL 

19,  fig.  5. 

South  Saskatchewan,  one  mile  below  the  mouth  of  Bow  River,  T.  C. 
Weston,  1883  :  one  imperfect  and  badly  preserved  specimen,  whose 
identification  with  the  above  named  species  is  consequently  somewhat 
doubtful. 
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Unio  pbisgus,  Meek  and  Hayden. 


Hate  10,  fig.  3. 

Uniopriscus,  Meek  and  Hayden.  1856.  Proc.  Ac  Nat  Sc.  Phil.,  vol.  VIIL,  p.  117. 

"        "       Meek  1876.  Rep.  U.  S.  GeoL  Sarv.  Terr.  vol.  IX.,  p.  516,  pi.  43,  figs. 
8  ai  b,  c,  d. 

Belly  River,  two  miles  above  Woodpecker  Island,  G.  M.  Dawson,  1881 : 
an  imperfect  but  beautifully  preserved  right  valve,  which  is  almost 
certainly  specifically  identical  with  the  similarly  imperfect  specimens 
from  the  Lai^amie  of  the  Souris  River  District,  already  referred  to  this 
species  on  pages  26  and  27. 

The  "small,  very  regular,  concentric  wrinkles"  on  the  beaks  and 
''  the  two  small,  raised  radiating  lines  which  extend  from  the  back  part 
of  the  beaks  obliquely  backward  and  downwai'd  across  the  postero- 
dornal  region  of  the  immediate  umbones,"  which,  according  to  Meek, 
are  among  the  distinguishing  characters  of  £7,  priseus,  are  extremely 
well  shown  in  most  of  the  specimens  from  the  Canadian  Laramie  and 
Belly  River  Series.  ^  Both  of  these  characters,  however,  are  said  to  be 
common  to  U.  prnscus  and  to  the  U,  vetiistiis  of  Meek  from  the  Bear  River 
Laramie,  but  on  page  165  of  the  U.  S.  Geol.  Surv.  of  the  40th  Parallel 
under  PiX)f.  Clarence  King  (Washington,  1877),  Mr.  Meek  states  that 
he  has  '*  long  suspected  "  that  the  latter  shell  "  may  possibly  be  iden- 
tical *'  with  the  former.  \ 

A  perfect  but  very  immature  specimen  of  a  Uhio  collected  by  Mr, 
Weston  in  1883  from  the  South  Saskatchewan,  one  mile  below  the 
mouth  of  the  Bow  River,  which  measures  only  eighteen  millimetres  in 
its  greatest  length,  and  which  is  figured  on  plate  10,  is  possibly  also 
referable  to  U.  priscus,  though  it  agrees  quite  as  well  with  the  descrip- 
tion of  U.  vettisttis  and  even  better  with  the  figures. 


Unio  Dan^e,  Meek  &  Hayden. 


Unio  Danx,  Meek  &  Hayden.  1857.  Proc.  Ac  Nat.  Sc  Phil.,  vol.  IX.,  p.  145. 

"        Meek.  1876.  Rep.  U.  8.  Geol.  Surv.  Terr.,  vol  IX.,  p.  517,  pi.  41,  figs. 
13,  a,  b,  c 

Belly  River,  north-west  angle  of  Driftwood  B^nd,  G.  M.  Dawson, 
1881 :  abundant,  typical  and  well  preserved, 

AugUBt,  1885.  5 
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Unto  Dewbtanus,  Meek  &  Hayden. 

Unto  DeweyanuB,  Meek  &  Hayden.  1857.  Proc.  Ac.  Nat.  8c.  Phil.,  voL  EX.,  p.  145. 

"  Meek.  1867.  Rep.  U-  S.  Geol.  Surv.  Terr.,  voL  IX.,  p.  519,  pL  41, 

figs.  ^  a,  b,  c.    Illustrated  also  on  pL  17  (figs.  4  and  5)  of  Dr.  C. 

A.  White's  Rev.  Non-Marine  Foss.  Moll.  N.  Am.  Washington, 

1883. 

South  Saskatchewan,  one  mile  below  the  mouth  of  the  Bow  River, 
T.  C.  Weston,  1883  :  a  few  rather  imperfect  specimens. 

As  already  stated  on  page  6,  Br.  C.  A.  White  is  of  the  opinion  that 
U.  Deweyanus  is  only  a  variety  of  Z7.  Dance. 


Unio  supraoibbosus.     (N.  Sp.) 

Plate  10,  fig.  1. 

Shell  compressed  at  the  sides,  the  maximum  convexity  being  appar- 
ently less  than  half  the  greatest  height,  though  all  the  specimens  so  fkr 
i  oUected  are  more  or  less  crushed  laterally, — rather  tumid  a  little  behind 

the  mid-length  and  below  the  middle  in  some  individuals,  so  that  the 
outline  of  a  section  through  the  centre  of  the  closed  valves  at  a  right 
angle  to  their  length  would  be  very  nearly  lenticular :  a  little  longer 
than  high,  and  very  inequilateral :  lateral  outline  obliquely  and  broadly 
subovate  :  superior  boi-der  gibbous  behind  the  beaks :  posterior  end  of 
the  base  always  somewhat  pointed.  Anterior  side  very  short,  its  margin 
abiniptly  and  more  or  less  broadly  rounded  or  receding  obliquely  and 
abruptly  inwards  and  downwards  from  a  little  above  the  middle^  into  the 
base  below:  posterior  side  much  longer  than  the  anterior,  its  extremity 
obliquely  truncated  above  and  in  the  middle  and  narrowly  rounded  or 
bluntly  pointed  at  the  base  below.  Superior  border  broadly  and  con- 
vexly  arched  behind  the  beaks  and  probably  winged  when  quite  perfect : 
ventral  margin  broadly  semiovate,  usually  much  straighter  behind  than 
in  front :  umbonal  region  not  distinctly  defined  a.s  such  and  flattened 
laterally ;  beaks  small,  inconspicuous,  depressed  considerably  below 
the  highest  level  of  the  superior  border,  and  placed  veiy  neai'  the 
anterior  end  but  not  quite  terminal. 

Surface  concentrically  striated.  .Hinge  dentition  and  musculai* 
impressions  unknown. 

Dimensions  of  the  most  perfect  specimen  collected  :  maximum  length, 
sixty  millimetres :  groatest  height  of  the  same,  about  forty-six  mm.: 
approximate  thickness  through  the  closed  valves,  about  twenty  mm. 
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South  Saskatchewan,  one  mile  below  the  mouth  of  the  Bow  Eiver, 
T.  C.  Weston,  1883:  six  nearly  perfect  but  somewhat  distorted 
specimens. 

The  lateral  outline  of  this  shell  is  a  little  like  the  young  examples  of 
Urdo  ganionotus  figured  by  Dr.  C.  A.  White  on  plate  26,  figs.  2  c,  d,  e,  of 
his  "Contributions  to  Palffiontology,"  Nos.  2-8  (U.S.  Geol.  Surv.,  Wash- 
ington), but  the  posterior  and  postero-basal  margins  of  the  latter 
species  are  represented  as  coarsely  plicated  and  its  superior  boi-der  as 
forming  a  subangular  junction  with  the  posterior  margin  behind.  The 
present  species  also  seems  to  be  nearly  related  to  the  U,  Haydeni  of 
Meek  from  the  Bridger  Group  of  Wyoming, 


Unio  senectus,  AVhite. 
Plate  10,  fig.  2. 

Unio  senectus,  White.  1877.    Bull.  U.S.  Geol.  Surv.  Terr.,  vol.  XXL,  p.  600. 

"       1880.    U.S.  Geol.  Surv.,  Contr.  to  PaL,  Nos.  2-8,  p.  69,  pi. 
28,  figs.  1  a,  b  and  c. 
''        "        White.  1883.    Rev.  Non-Marine  Foss.  Moll.  N.  Am.,  p.  26,  pi.  J9, 
figs.  1,2.  # 


South  Saskatchewan,  one  mile  below  the  mouth  of  the  Bow  Eiver, 
T.  C.  Weston,  1883:  one  specimen  which  measures  seventy  millimetres 
in  its  greatest  length  by  fortj^  mm.  in  its  greatest  height,  and  five  small 
specimens  the  largest  of  which  is  thirty-six  millimetres  long  and  twenty 
high. 

The  largest  individual  collected  at  this  locality  seems  to  differ  a  little 
from  the  type  of  U.  senectics  first  figured  by  Dr.  White  in  being  sub- 
truncated  somewhat  obliquely  at  the  posterior  margin  rather  than 
regularly  rounded,  and  some  of  the  smaller  examples  (such  as  the  one 
represented  on  plate  10)  have  both  umbonal  slopes  on  each  valve 
rather  distinctly  defined.  These  slight  and  apparently  inconstant 
variations  from  the  normal  form,  however,  are  obviously  not  of 
specific  importance. 

CoRBicuLA  oociDENTALis,  Meek  and  Hayden. 

(References  to  the  publications  in  which  this  species  was  described 
are  given  on  page  7.) 

North  side  of  the  Milk  Eiver,  five  miles  below  Pa-kow-ki  Coulee,  G.  M. 
Dawson,  1881 :  a  number  of  well-preserved  and  nearly  perfect  single 
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valves  which  are  all  quite  empty  and  show  the  hinge  dentition,  mascu- 
lar  impressions  and  the  small  shallow  subangular  pal  Hal  sinus  very 
clearly. 

The  specimens  from  this  locality  are  slightly  different  in  shape  from 
those  from  the  "  Western  Laramie  "  mentioned  on  page  T,  but  the  Cor- 
biculos  from  the  Milk  Eiver  are  also  almost  exactly  intermediate  in 
their  characters  between  0.  occidentalis  and  (7.  cytheriformis. 


SPHiERiUH  FOBMOSUM  ?  Meek  and  Hayden,  Yar. 

(A  description  of  this  shell,  with  references  to  the  publications  in 
which  S,  formosum  was  described,  will  be  found  on  page  61.) 

Belly  Eiver,  east  side  of  Driftwood  Bend,  G,  M.  Dawson,  1881. 
South  Saskatchewan,  one  mile  below  the  mouth  of  the  Bow  River,  T. 
C.  Weston,  1883.    A  few  single  valves  from  each  of  these  localities. 

CoRBULA  suBTRiGONALis,  Meek  and  Hayden. 


Corhula  mblrigonaMSj  Meek  and  Hayden.   1856.    Proc.   Ac   Nat   8c   Phil,  vol. 

VIII.  p.  116. 

Corbuia  (Potamomya)  subtrigonalis,  Meek  and  Hayden.  1860.  lb.,  vol.  XH.,  p.  432. 

Corbula  gublrigonaiiSf  Meek.  1876.     Rep.  U.  S.  Geol.  Surv.  Terr.,  voL  IX.,  p.  529 

pi.  40,  figs.  3,  a,  b. 

"  "  .  White  (as  of  Meek).   1880.     U.  a  Geol.  Surv.,  Contr.  to 

PaL,  Nos.  2-8.  p.  80,  pi.  25,  figs.  6,  a,  b,  c,  d,  e. 

"  "  White.  1883.     Hev.  Non-Marine  Foes.  N.  Am.,  p.  36,  pL 

19,  figs.  11-15. 


Belly  River,  east  side  of  Driftwood  Bend,  and  Belly  River  near  its 
jnnction  witt  the  Bow  River,  G.  M.  Dawson,  1881.  South  Saskat- 
chewan, six  miles  below  the  mouth  of  Bow  River  and  thirty-five  feet 
above  the  water  level,  G.  M.  Dawson,  1881.  North  side  of  Milk  River, 
five  miles  below  PSrkow-ki  Coul6e,  and  south  side  of  Milk  River,  one 
mile  above  the  mouth  of  Pa-kow-ki  Coulee  and  forty  feet  above  the 
water  level,  G.  M.  Dawson,  1881. 

South  side  of  the  Saskatchewan,  one  mile  below  the  mouth  of  the 
Bow  River,  T.  C.  Weston,  1883.    Abundant  at  each  of  these  localities. 
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OoBBULA  PERUNDATA;  Meek  and  Hayden. 

O/rbula  perundcUa,  Meek  and  Hayden.  1856.     Proc  Ac.  Nat  Sc.,  Fhil.|  vol. 

VIII.,  p.  116. 

«         Meek.  1876.    Rep.  U.  S.  Geol.  Surv.  Terr.,  vol.  IX.,  p.  530, 
pi.  40,  figs.  4,  a,  b,  c,  d. 

Creek  "  about  fourteen  miles  north-eastward  from  the  most  eastern 
of  the  Three  Buttes,"  G.  M.  Dawson,  1874;  very  abundant:  see  page 
122  of  Dr.  Dawson's  "  Eepoi*t  on  the  Geology  and  Eesources  of  the 
region  in  the  vicinity  of  the  Forty-ninth  Parallel.  Abundant  also  at 
all  the  localities  at  which  (7.  subtrigonalis  has  yet  been  collected  at  thi» 
horizon  in  the  "  Belly  Eiver  Series."  As  already  stated  on  page  9, 
Dr.  C.  A.  White  thinks  that  C.  perundata  is  not  specifically  distinct 
from  C.  subtrigonalis. 


GASTEROPODA. 


RhYTOPHOBUS  (?)    OLABEB.      (N.  Sp.) 

Plate  10,  figi.  4  and  4a,  6,  c. 

Shell  (when  adult  or  nearly  adult)  ovately  subfusiform,  its  length 
being  about  twice  its  maximum  breadth  :  spire  conical,  moderately 
elevated :  axis  and  base  imperforate.  Volutions  about  six,  increasing 
rapidly  in  size,  those  of  the  spire  obliquely  compressed  at  the  sides, 
the  one  next  to  the  .body  whorl  being  moderately  convex  and  the 
earlier  ones  much  less  so :  suture  lightly  impressed.  Body  whorl  large 
and  long,  though  its  length  is  rarely  or  never  quite  twice  as  great  as 
its  maximum  breadth,  obliquely  compressed  next  to  the  suture,  most 
prominent  and  somewhat  shouldered  a  little  above  the  middle,  below 
which  it  narrows  gradually  into  the  more  or  less  pointed  or  very  nar- 
rowly rounded  base.  Aperture  elongated  and  nai'row,  pointed  both 
above  and  below,  but  most  acutely  so  above:  columella  bearing  at 
least  one  fold,  which  is  prominent,  oblique  and  situated  at  a  short  dis- 
tance from  the  base  :  outer  lip  thin  and  apparently  simple. 

Surface  polished,  nearly  smooth,  marked  only  by  minute  and  parallel 
lines  of  growth,  which  are  faintly,  minutely  and  shallowly  curved 
backwards  immediately  next  to 'the  suture.    Test  rather  thin. 
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Length  of  an  average  sized  adult  specimen,  twenty-nine  millimetres : 
maximum  breadth  of  the  same,  fifteen  mm.:  length  of  the  body  whorl, 
twenty. 

Belly  River,  east  side  of  Driftwood  Bend,  and  Belly  River  near  its 
junction  with  the  Bow  River,  G.  M.  Dawson,  1881.  South  side  of  the 
Milk  River,  one  mile  above  Pa-kow-ki  Coulee  and  forty  feet  above  the 
water  level,  G.  M.  Dawson,  1881.  South  Saskatchewan,  one  mile 
below  the  mouth  of  the  Bow  River,  T.  C.  Weston,  1883.  Apparently 
common  at  each  of  these  localities. 

At  Di4ftwood  Bend  a  number  of  specimens  were  collected  which 
appear  to  be  very  young  or  half  grown  shells  of  this  species.  These 
differ  from  adult  or  nearly  adult  examples  in  being  narrowly  fusiform^ 
with  an  attenuated  and  extremely  slender  spire  not  unlike  that  of  an 
Acella.  One  of  these,  which  is  figured  on  plate  10,  fig.  4c,  and  which 
measures  about  ten  millimetres  in  length,  has  as  many  as  seven  volu- 
tions, the  first  three  of  which  are  exceedingly  slender,  fragile  and 
appai*ently  non-persistent.  The  body  whorl  also  of  these  half  grown 
shells  is  often  concavely  but  shallowly  constricted  next  to  the  suture. 

This  shell  is  veiy  doubtfully  and  only  provisionally  referred  to 
Meek's  genus  Rhytopkorus,  It  differs  materially  from  the  two  described 
and  typical  species  (the  J?,  prisctis  of  Meek  and  the  E.  Meeki  of  White) 
in  the  total  absence  of  the  * 'small,  oblique,  short  folds  around  the  top  of 
the  somewhat  shouldered  whorls"  which  suggested  the  generic  name  and 
which  may  or  may  not  be  an  essential  character.  Accoiniing  to  Meek* 
"  a  slight  curve  in  these  little  folds  or  costae  indicates  the  presence  of 
a  faint  sinus  in  the  lip  near  the  suture,  somewhat  as  in  Sehizostoma, 
Lea,  but  much  less  deeply  defined,"  and  the  type  species  is  said  to 
have  "one  rather  strong  oblique  fold"  on  the  columella  below,  "and  a 
much  smaller  less  oblique  one  about  half  way  up  the  aperture."  In 
the  present  species  there  is  a  similar  slight  curve  in  the  lines  of  growth 
next  to  the  suture,  and  a  correspondingly  oblique  fold  in  the  columella, 
below,  but  the  aperture  of  all  the  specimens  is  so  much  filled  up  with 
the  matrix  that  it  is  at  present  impossible  to  ascertain  whether  there 
was  a  second  fold  or  not,  without  great  risk  of  injury  to  the  specimens. 
It  may  be  that  the  present  shell  is  more  nearly  related  to  the  South 
American  fresh  water  genus  Chilina  than  it  is  to  Ehytophorus, 


*U.  S.  Geol.  Expl.  40th  Parallel  under  Prof.  Clarence  King,  vol.  IV. ,  p.  175. 


WHITEAVE8.]  LARAMIE   AND  CRETACEOUS   INYERTEBRATA.  71 

Planorbis  PAUOIVOLVIS.*  (N.  Sp.) 
Plate  10,  fig.  5. 

Shell  very  small,  discoidal,  thin,  nearly  flat  or  slightly  concave  on 
one  side .  and  apparently  somewhat  more  convex  near  the  circumfer- 
ence and  depressed  in  the  centre  on  the  other.  Volutions  four,  slender 
and  increasing  very  slowly  in  size,  their  dorso-ventral  diameter  being 
not  much  greater  than  their  breadth  from  side  to  side, — closely  coiled 
but  not  very  deeply  embracing,  so  that  the  greater  part  of  all  the  inner 
whorls  is  exposed  to  view,  at  any  rate  on  the  left  or  flattened  side.  Body 
whorl  angulated  at  the  junction  of  its  left  or  flattened  side  with  the 
periphery. 

Sui*face  markings  unknown,  the  outer  layer  of  the  test  being  exfolia- 
ted in  the  only  perfect  specimen  collected. 

Maximum  diameter  of  the  largest  specimen,  about  two  millimetres 
and  a  half:  greatest  breadth  of  the  same,  approximately,  three-quarters 
of  a  millimetre. 

Belly  Eiver,  near  its  junction  with  the  Bow  River,  G.  M.  Dawson, 
1881 :  two  small  and  veiy  badly  preserved  specimens.  South  Saskat- 
chewan, six  miles  below  the  mouth  of  Bow  River  and  thirty-five  feet 
above  the  water  level,  Cf.  M.  Dawson,  1881 :  one  apparently  adult  and 
nearly  pei-fect  specimen  and  a  smaller  one. 

The  only  perfect  and  tolerably  well  preserved  example  of  this  shell 
that  has  yet  been  obtained  has  most  of  the  right  side  buried  in  the 
matrix. 

Physa  Copei,  White. 

Fhysa  Copei,  White.  1877.    Bui.  U.  S.  Geol.  Surv.  Terr.,  vol.  III.,  p.  602. 

"  "       1880.    U.S.  Geol.  Surv.  Terr.,  Contr.  to  Pal.,  Nos.  2-8,  p.  85, 

pi.  24,  figs.  4a  and  b. 

"  "       1883.    Rev.  Non-Marine  Foss.  Moll.  N.  Am.,  pp.  43, 44,  pL 

25,  figs.  1  and  2. 

Belly  River,  neai*  its  junction  with  the  Bow  River,  G.  M.  Dawson, 
1881 :  one  very  small  specimen.  South  Saskatchewan,  six  miles  below 
the  mouth  of  the  Bow  River  and  thirty-five  feet  above  the  water  level, 
G.  M.  Dawson,  1881 :  an  embryonic  example  not  quite  three  milli- 
metres in  length.  South  Saskatchewan,  one  mile  below  the  mouth  of 
the  Bow  River,  T.  C.  Weston,  1883 :  a  full  grown  individual,  mere 
than  an  inch  and  a  half  long. 
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Thaumastus  limneiformis,  Meek  and  Hayden 

BtdimvslirmitnffynniSf'h/LeeknjidLB.SLy den-  1856.    Proc.  Aa   Nat   Sc  Phil.,  vol. 

Vin.,  p.  118. 

Bvlimus  NebrcMcentis,  Meek  and  Hayden.    lb. 

Thaumastus  limnseiformiSj  Meek.  1876.    Rep.  XT.  8.  Geol.  Surv.  Terr.,  vol.  IX.,  p. 

553,  pi.  44,  figs.  8,  a,  b,  c,  d. 

South  Saskatchewan,  six  miles  above  the  mouth  of  Bow  Eiver  and 
thirty-five  feet  above  the  water  level,  G-.  M.  Dawson,  1881 :  one  nearly 
perfect  specimen  with  the  test  preserved,  and  twelve  casts  of  the 
interior  of  the  shell. 

The  specimens  from  the  Western  and  Souris  River  Laramie  which 
have  been  referred  to  T,  limrumformis  on  pages  20  and  27  have  some-' 
times  as  many  as  seven  volutions  rather  than  "from  five  to  six,"  though 
in  other  respects  they  agree  very  well  with  Meek's  description  of  that 
species,  especially  in  their  polished  surface  which  is  said  to  be  marked 
only  "  by  very  fine,  nearly  obsolete  lines  of  gi'owth,**  in  their  mode- 
rately elevated  spire  which  is  represented  as  "  a  little  obtuse  at  the 
immediate  apex,"  and  in  the  fact  that  their  apertures  and  spires  are 
nearly  equal  in  length. 

Premising  that  Thaumastus  (Albers)  is  only  a  subgenus  of  BuUmulus 
(Leach)  it  is  also  to  be  noticed  that  the  spires  of  such  specimens  as 
those  figured  on  plate  3,  whose  nuclear  whorls  are  exquisitely  pre- 
served, are  much  more  like  those  of  many  recent  species  of  BuUmulus 
from  the  West  Indies  and  South  America,  when  examined  under  a 
lens,  than  they  are  like  those  of  any  of  the  living  species  of  Groniobasis. 

Dr.  C.  A.  White,  to  whom  the  originals  of  figures  3,  3a  and  3b  on 
plate  3  were  submitted,  was  at  one  time  inclined  to  think  that  they 
should  possibly  be  regarded  as  a  variety  of  the  Goniobasis  invenusta  of 
Meek  and  Hayden,  but  if  that  view  be  coiTect,  then  O^.  ifivenustaj  as 
suspected  by  Meek,  can  scarcely  be  a  true  Goniobasis  and  probably  not 
even  a  fresh  water  shell.  It  may  be  that  T,  UmruBi/ormiSy  G.  invenusta 
and  lAmnoea  compactiliSy  Meek,  are  more  closely  allied,  both  generically 
and  specifically,  than  their  names  would  lead  the  student  to  suppose. 

The  specimens  collected  by  Dr.  Dawson  from  the  Belly  Biver  Series 
on  the  South  Saskatchewan  evidently  belong  to  the  same  species  as 
those  from  the  Western  and  Soui'is  River  Laramie,  though  those  from 
the  first  mentioned  locality  are  a  little  larger  and  their  spires  are 
rather  more  produced  in  proportion  to  the  entire  length  of  the  shell. 
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YeLATELLA   BAPTI8TA,  Whit^. 

VekOeOa  baptiita,  White.  1878.    Bull.  U.  8.  Geol.  Surv.  Terr.,  vol.  IV.,  p.  715. 

"  "  "       1880.    U.  S.  Geol.  Surv.,  Contr.  to  Pal,  Noe.  2-8,  p.  89, 

pL  29,  figB.  6  a,  and  b. 

"  "       White.  1883.    Rev.  Non-Marine  Foes.  MolL  N.  Am.,  p.  52,  pi. 

23,  figs.  16-20. 

Coulee  "  about  fourteen  miles  noi-th-eastward  from  the  most  easteiii 
of  the  Three  Buttes,"  near  the  Forty-ninth  Parallel,  G.  M.  Dawson,  1874, 
H.M.  North  American  Boundary  Commission.  The  place  mentioned 
on  page  122  of  Dr.  Dawson's  *'  Eeport  on  the  Geology  and  Eesources 
of  the  region  in  the  vicinity  of  the  Forty-ninth  Parallel,"  &c. 

Belly  River,  east  side  of  Driftwood  Bend,  and  Belly  River  near  its 
junction  with  the  Bow  River,  G.  M.  Dawson,  1881.  South  Saskatchewan 
six  miles  below  the  mouth  of  the  Bow  River,  G.  M.  Dawson,  1881. 
South  side  of  Milk  River,  one  mile  above  the  mouth  of  Pa-kow-k5 
Coulee,  G.  M.  Dawson,  1881.  South  Saskatchewan,  one  mile  below  the 
mouth  of  the  Bow  River,  T.  C.  Weston,  1883.  Apparently  common  at 
each  of  these  localities. 

Some  of  Ihe  specimens  correspond  almost  exactly  with  Dr.  White's 
descriptions  and  figures  of  the  type  of  V.  baptista,  though  the  callus  on 
the  columellar  side  and  the  outer  lip  seem  to  be  thickened  to  an  unusual 
degree,  while  other  individuals  can  scarcely  be  distinguished  from  the 
very  nearly  related  Velatella  patelUformis  of  Meek. 

Melania  ?  INSGULPTA,  Meek. 
Plate  10,  fig.  6. 

Mdamat  insculpta,  Meek.  1873.  Rep.  U.  S.  Geol.  Surv.,  p.  515. 

Ooniobasis  insculpta,  G.  M.  Dawson,  as  of  Meek.  1875.  Rep.  Geol.  and  Res.  reg. 

vie.  Forty-ninth  Parallel,  p.  122. 
Melania  f  ineculpia.  Meek,  White.  1880.  U.  8.  GeoL  Surv.,  Contr.  to  Pal.,  Noe.  2-8, 

p.  94,  pi.  20,  fig.  4  a. 
Melania  insculpia,  White,  (as  of  Meek)  1883.  Rev.  Non-Marine  Foss,  Moll.  N 

Am.,  p.  54|  pi.  26,  figs.  4  and  5. 

Coulee  "  about  foui-teen  miles  north-eastward  from  the  most  eastern 
of  the  Three  Buttes"  and  near  the  Forty-ninth  Parallel,  G.  M.  Dawson, 
1874,  H.  M.  North  American  Boundary  Commisson  :  foui*  specimens. 

South  Saskatchewan,  six  miles  below  the  mouth  of  Bow  River  and 
thirty-five  feet  above  the  water  level,  G.  M.  Dawson,  1881 ;  two  fine 
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examples,  one  of  which  is  nearly  perfect,  and  fully  an  inch  and  a  half 
in  length.  I^orth  side  of  Milk  Kiver,  five  miles  below  Pa-kow-ki  Coulee, 
— and  south  side  of  Milk  River,  one  mile  above  the  mouth  of  Pa-kow-ki 
Coulee  and  forty  feet  above  the  water  level,  G.  M.  Dawson,  1881 :  several 
specimens  from  each  of  these  localities. 

Dr.  C.  A.  White's  figures  of  this  species,  which  are  the  only  ones  yet 
published,  are  taken  from  imperfect  specimens,  and  do  not  give  quite 
as  clear  an  idea  of  its  characters  as  Mr.  Meek's  original  description  does. 
The  specimen  from  the  South  Saskatchewan  represented  on  plate  10, 
is  nearly  perfect  and  has  nine  volutions  preserved. 


GoNiOBASis  8UBTORTU08A,  Meek  and  Hayden. 

Plate  10,  fig.  7. 

Mdania  mbtortuom.  Meek  and  Hayden.  1857.  Proc.  Ac  Nat  So.  Phil.,  voL  IX-, 

p.  136. 
Ooniobasis  f  mbtortuosa,  Meek.  1876.  Rep.  U.  S.  Geol.  Surv.  Terr.,  vol.  IX,  p.  569, 

figs.  75  and  76  in  text  and  pi.  42  figs.  17,  a,  b. 

"  "  White  (as  of  Meek).  18«0.  U.  S.  Geol.  Surv.,  Contr.  to 

Pal.,  Nos.  2-8,  p.  94. 

"  "  White  (M  of  Meek).  1883.  Rev.  Non-Marine  Foes.  MolL 

N.  Am.,  p.  57,  pi.  27,  fig.  34. 

Shell  elongate  conical,  the  length  being  about  twice  as  great  as  the 
maximum  breadth,  the  apical  portion  rather  slender :  volutions  six  or 
seven,  increasing  somewhat  gradually  in  size,  those  of  the  spire  pro- 
minent, angulated  and  bearing  a  small  but  distinct  spiral  keel 
a  little  below  the  middle  of  their  exposed  sm*faces,  this  keel 
being  bordered  beneath  by  a  narrow  groove  which  is  well  defined  on 
the  last  whorl  of  the  spire  but  which  becomes  less  distinct  on  the 
body-whorl :  suture  deep  in  consequence  of  the  prominence  and  angu- 
larity of  the  volutions.  Body-whorl  very  little  less  than  one  half  the 
entire  length,  and  a  little  broader  than  long,  angulated  and  distinctly 
keeled  just  above  the  middle,  obliquely  flattened  between  the  8utui*e 
and  the  keel  and  strongly  convex  at  the  base :  axis  imperforate  or 
very  nearly  so.  Aperture  rhombic  subovate,  pointed  above  and  nar- 
rowly rounded  below. 

Surface  mai*ked  with  close-set,  regularly  disposed  and  somewhat 
flexuous  striations  which  cross  the  whorls  transversely,  but  with  no 
revolving  markings  other  than  the  spiral  keel,  except  one  or  two  very 
faint  and  distant  lines  on  the  body-whorl  near  the  keel. 

Length  of  the  most  perfect  specimen  collected,  eighteen  millimetres : 
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maximum  breadth  of  the  same,  as  measured  across  the  centre  of  the 
body-whorl,  ten  mm. :  length  or  height  of  body-whorl,  not  quite  nine 
mm. 

Belly  Eiver,  two  miles  above  Woodpecker  Island, — and  Belly  River, 
east  side  of  Driftwood  Bend,  G.  M.  Dawson,  1881.  South  Saskatche- 
wan, one  mile  above  the  mouth  of  the  Bow  River,  T.  C.  Weston,  1883. 
Apparently  not  unfrequent  at  each  of  these  localities. 

The  description  given  above  and  the  figure  on  plate  10  are  both 
taken  from  an  unusually  perfect  and  well  preserved  specimen  collected 
by  Mr.  Weston  on  the  South  Saskatchewan.  In  Mr.  Meek's  diagnosis 
of  the  characters  of  G.  subtortuosa  the  number  of  volutions  is  said  to  be 
"about  five"  and  his  measurements  and  figures  of  that  shell  do  not 
correspond  at  all  well  with  the  proportions  and  contoui'  of  the  Cana- 
dian specimens.  Dr.  C.  A.  White,  however,  who  has  kindly  compared 
the  fossil  obtained  by  Mr.  Weston  with  the  specimen  described  and 
figured  by  Meek,  informs  the  writer  that  the  former  is  **  without  doubt 
the  G.  (?)  subtortuosa  of  Meek  and  Hayden,"  and  adds  that  Meek's 
type  of  that  species  is  "imperfect  and  partially  crushed,"  and  that  it 
would  not  waiTant  a  definite  deteimination  of  the  number  of  whorls. 

The  only  species  with  which  the  present  shell  is  at  all  likely  to  be 
confounded  is  the  Cassiopella  turricnla  of  White,  but  the  latter  is  stated 
to  have  nine  or  ten  volutions,  its  base  is  said  to  be  distinctly  umbilicated, 
and  the  spiral  keel  which  encircles  its  spire  is  represented  as  placed 
considerably  below  the  middle  of  each  whorl. 

It  is  difficult  to  see  how  G.  subtortuosa  can  be  separated  generically 
from  such  living  species  as  the  G.  arutocarinata  of  Lea  and  other  forms 
belonging  to  that  section  of  the  genus. 


Hydrobia  subcylindracea.     (N.  Sp.) 

Plate  10,  fig.  8.  ' 

Shell  very  small,  narrowly  clliptic-subovate,  rather  slender,  the  length 
being  about  one-third  greater  than  the  maximum  breadth :  volutions 
five,  those  of  the  spire  very  gently  convex,  their  sides  being  compressed 
somewhat  obliquely ;  last  whorl  of  the  spire  nearly  or  quite  equal  to 
the  body  whorl  in  breadth  or  convexity :  suture  distinct :  spii'e  about 
twice  as  long  as  the  aperture  and  rather  obtuse  at  its  immediate  apex. 
Body-whorl  comparatively  naiTOw,  subcylindrical  above  and  imperfor- 
ate at  the  base :  apei-ture  obliquely  subovate,  somewhat  pointed  above : 
outer  lip  simple  and  rather  thin. 

Surface  smooth  and  polished. 
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Greatest  length,  three  millimetres  and  a  half:  maximnm  breadth  or 
convexity,  a  little  over  one  mm. :  length  (or  height)  of  body-whorl, 
about  one  mm. 

Belly  River,  east  side  of  Driftwood  Bend,  G.  M.  Dawson,  1881 : 
one  nearly  perfect  specimen  with  the  test  preserved.  North  side  of 
Milk  River,  five  miles  below  Pa-kow-ki  Coulee,  G.  M.  Dawson,  1881 : 
a  cast  of  the  interior  of  the  shell. 

This  little  species  appeal's  to  be  much  slenderer  than  any  of  the 
North  American  fossils  which  have  been  referred  to  the  genus 
Hydrohia  with  the  exception  of  the  JE,  recta  of  White,*  and  the  latter 
shell  has  a  totally  different  outline  to  the  present  one,  is  said  to  attain 
to  a  length  of  eighteen  millimetres  and  to  have  apparently  twelve  or 
more  volutions. 


ViviPARUS  CoNRADi,  Meek  and  Hayden. 


Paludina  Conradi,  Meek  and  Hayden.  1856.  Proc  Ac  Nat.  Sc  PhiL,  vol.  VHI., 

p.  122. 

"  "         Meek  and  Hayden.  1860.    lb.,  vol.  XII,  p.  185. 

«  "         Meek,  1876.  Rep.  IT.  S.  Geol.  Surv.  Terr.,  vol.  IX,  p.  579,  pi.  42, 

figs.  15,  a,  b,  c,  d. 

"  *'         White,  (as  of  M.  and  H.)  1880.  U.  &  Geol.  Surv.  Contr.  to  Pal., 

Nos.  2-8,  p.  100. 

"  '•         White  (as  of  M.  and  H.).  1883.    Rev.  Non-Marine  Fobs.  N. 

Am.,  p.  61,  pL  24,  figs.  4,  5  and  6. 

South  Saskatchewan,  six  miles  below  the  mouth  of  the  Bow  Kiver 
and  thirty-five  feet  above  the  water  level,  G.  M.  Dawson,  1881 :  large 
and  abundant.  South  side  of  Milk  Eiver,  one  mile  above  the  mouth  of 
P&kow-ki  Coulee  and  forty  feet  above  the  water  level,  G.  M.  Dawson, 
1881 :  one  specimen.  South  Saskatchewan,  one  mile  below  the  mouth 
of  the  Bow  Eiver,  T.  C.  Weston,  1883 :  not  unfrequent. 


*  Desoribed  on  p.  132  of  PoweU's  Rep.  on  the  Geology  of  the  Uinta  Mountsdns,  and  figared  on 
plate  2f7,  fig.  3S,  of  Dr*  C'  A-  White's  Review  of  the  Non-Marine  Fossil  MoUusea  of  N.  America- 
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Campbloma  hultilineata,   Meek  &  Hayden. 

Paludina  muUUineata,  Meek  and  Hayden.  1856.  Proa  Ac.  Nat  Sc  Phil.,  voL  VIIL, 

p.  120. 
Vivipara  mvltUineataf  Meek  and  Hayden.  1860.    lb.,  vol.  XII,  p.  85. 

Vxvipara  Nebroicencis,  Meek  and  Hayden.  1860.    lb.,  pw  430. 

Mdantho  muUUineatw,  Meek.  1863.  In  Prof.  Gill's  paper  on  the  Viviparidce,  Proc. 

Ac.  Nat.  Sc  Phil,  voL  XV,  p.  7. 

Campdoma  muUilinecUa,  Meek.  1866.  In  Conrad's  Smithsonian  Eocene  List. 

Meek.  1876.    Rep.  U.  S.  GeoL  Surv.  Terr.,  vol.  IX,  p.  586, 
pi.  44,  figs.  1,  a,b. 

White,  (as  of  M.  &  H.)  1880.    IJ.  S.  Geol.  Surv.,  Contr.  to 
Pal.,Noa  2-8,  p.  101,  pi.  28,  figs.  4a,  b. 

White,  (as  of  M.  &  H.)   Rev.  Non-Marine,  Foss.  MoU. 
N.  Am.,  p.  63,  pi.  27,  figs- 1-7. 

Belly  Eiver,  east  side  of  Driftwood  Bend, — ^and  South  Saskatchewan, 
six  miles  below  the  mouth  of  Bow  Kiver  and  thirty-five  feet  above  the 
water  level ;  G.  M.  Dawson,  1881 :  a  few  more  or  less  perfect  speci- 
mens from  each  of  these  localities.  North  side  of  Milk  River,  five  miles 
below  Pfr-kow-ki  Coulee,  G.  M.  Dawson,  1881 :  two  well  presei-ved 
examples. 

Some  of  the  specimens  from  the  Belly  River  show  the  "  slight  angu- 
larity at  the  distal  side  of  the  larger  volutions"  indicated  in  Dr.  White's 
latest  figures  of  the  species  and  his  explanations  thereof,  but  those  from 
the  South  Saskatchewan  are  more  like  the  type  originally  figured  by 
Meek  and  some  are  very  near  in  their  character  to  G.  vetulUy  which, 
however,  Meek  thought  might  be  a  mere  vai'iety  of  C.  multilineata. 


Campsloma  produota,  White. 

Campdoma  (Lioplax?)  prodtictUj  White.  1883.    Rev.  Non-Marine  Fo6t».  Moll.  N. 

Am.,  p.  63,  pL  26,  figs.  21-27. 

South  Saskatchewan,  one  mile  below  the  mouth  of  Bow  River,  T.  C. 
Weston,  1883 :  abundant. 

From  the  collections  made  so  far  it  would  appear  that  Ostrea  glabra 
and  0.  subtriganaliSy  Unio  DanoSy  U.  senectus  and  U.  priscus,  Corbicula 
occidentalism  SpfuBrium  formosum  f  var.,  Physa  Copei,  Thaumastus  limncd- 
formiSy  Campeloma  producta  (and  possibly  Corbulaperundata)  are  common 
to  the  Canadian  Laramie  and  Belly  River  Series. 


'78  CONTRIBUTIONS   TO   CANADIAN   PALEONTOLOGY. 


E.   FROM  THE  "  LOWER  DARK  SHALES  "  OF  DR.  DAWSON'S 

REPORT. 

These  are  obviously  Cretaceous  but  their  exact  horizon  in  the  upper 
division  of  that  formation  has  not  yet  been  ascertained  with  much 
certainty. 

Of  the  eleven  species  of  fossils  which  have  so  far  been  collected  from 
them,  seven  or  eight  seem  to  be  identical  with  forms  that  are  elsewhere 
regarded  as  characteristic  of  the  Fort  Pierre  or  Fox  Hills  Group, 
but  the  presence  in  these  shales  of  Scaphites  Warrefiiy  var.  Wj/oming- 
ensis,  and  possibly  of  Ostrea  congesta,  may  indicate  that  they  occupy  a 
slightly  lower  position  in  the  series. 

Dr.  Dawson  states*  that  on  the  Milk  River,  at  the  mouth  of  Pa-kow- 
ki  Coulee  these  shales  undoubtedly  and  directly  underlie  the  yellowish 
beds  of  the  Belly  River  Series. 


u 
u 


LAMBLLIBRANCHIATA. 

Ostrea  conoesta,  Conrad. 

Ostrea  congesta,  Conrad.  1843.    Nicollet's  Rep.  of  ExpL  in  the  Northwest,  p.  167. 
"  "       Hall  and  Meek.  1854.    Mem.  Am.  Ac.  Arts  and  So.,  Boston,  vol. 

Vin.  (n.  8.),  p.  405. 
«  "       Meek  and  Hayden.  1856.    Proc.  Ac.  Nat  Sc.  Phil,  p.  286. 

"        Hall.  1856.    Pacific  R,  R.  Reports,  vol  III.,  p.  100,  pL  1,  fig.  11. 

"        Meek.  1870.    Rep.  U.  S.  Geol.  Surv.  Terr.,  vol.  IX.,  p.  13,  pi.  9, 
figs.  1,  a,  b,  c,  d,  e,  f. 

Rocky  Spring  Ridge,  near  MacLeod  Benton  Trail,  G.  M.  Dawson, 
1881 :  a  few  exfoliated  and  badly  preserved  valves  on  two  small  slabs 
of  limestone. 

West  flank  of  West  Butte,  Montana,  in  the  Sweet  Grass  Hills  and 
close  to  the  international  boundary  line,  G.  M.  Dawson,  1881 :  one 
perfect  under  valve,  attached  by  its  whole  lower  surface  to  a  fragment 
of  the  outer  layer  of  the  test  of  a  large  Inoceramus: 

These  specimens  are  for  the  most  part  too  imperfect  to  be  identified 
with  much  certainty,  though  they  agree  veiy  well  with  Meek's  descrip- 


•Geol.  and  Nat.  Hist.  Surv.  Canada,  Rep.  Progress,  lM2-vS3-84,— Report  on  the  Region  in  the 
Vicinity  of  the  Bow  and  Belly  Rivers,  N.  W.  T  ,  p.  117c. 
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tion  of  0.  congesta,  and  appear  to  be  essentially  similar  to  the  fossils 
from  the  Pembina  Escarpment  which  Dr.  Dawson  has  referred  to  that 
species  on  page  79  of  his  British  North  American  Boundary  Commis- 
sion Report. 


Ptbria  (Oxytoma)  Nebrasoana,  Evans  and  Shumard. 

Amcula  NebroKana,  Evans  and  Shumard.    18o7.    Trans.  Ac.  So.  St  Louis,  voL  I. 

p.  38. 

**  "  Meek.  1859.    Hindis  Rep.  Assinib.  and  Saskatch.  Expl.  Exp.,  , 

Toronto,  p.  183,  pi.  1,  fig.  7. 

Pteria  {Oxytoma)  Nebra^cana^  Meek.  1876.    Rep.  U.  S.  Geol.  Surv.  Terr.,  vol.  IX, 

p.  34,  pL  16,  figs.  3  a,  b,  and  pi.  28,  fig.  11. 

Rocky  Spring  Ridge,  near  MacLeod  Benton  Trail ;  Milk  River,  about 
three  miles  west  of  crossing  of  MacLeod  Benton  Trail ;  and  west  flank  of 
West  Butte,  Montana,  in  the  Sweet  Grass  Hills,  near  to  the  international 
boundary  line ;  G.  M.  Dawson,  1881 :  a  few  recognizable  specimens  from 
each  of  these  localities. 


NucuLA  CANCELLATA,  Meek  and  Hayden. 

Nvcvia  cancdlatai  Meek  &  Hayden.    1856.    Proc.  Ac.  Nat  So.  Phil,  vol.  VIII., 

p.  85. 

"  "  Meek.    1876.  Rep.  Geol.  Surv.  Terr.,  vol.  IX,  p.  102,  pi.  28,  figs 

13  a,  b,  c,  d,  e. 

Milk  River,  at  the  mouth  of  Pa-kow-kl  Coulee,  and  Milk  River,  foui' 
miles  east  of  the  crossing  of  MacLeod  Benton  Trail,  G.  M.  Dawson,  1881  : 
apparently  common  at  both  of  these  places.  The  specimens  are  precisely 
similar  both  in  shape  and  8culptui*e  to  the  beautiful  fossil  mentioned  on 
pages  37-38. 

Mactba  (Cymbophora)  gracilis,  Meek  and  Hayden. 

Mactra  grcunlisj  Meek  and  Hayden.    1860.    Proc.  Ac.  Nat  Sc.  Phil.,  vol.  XII., 

p.  179. 
Ma€tra  {Cymbophora)  gradlUt    Meek.    1876.     Rep.    U.  S.  Geol.  Surv.  Terr 

IX,  p.  209,  pi.  17,  figs.  18,  a,  b. 

Milk  Eiver,  at  the  mouth  of  Pft-kow-kl  Coulee,  G.  M.  Dawson,  1881 : 
one  very  imperfect  specimen  with  only  small  fragments  of  the  test 
preserved. 


80  OONTRIBTJTIONS   TO   CANADIAN  PALEONTOLOGY. 


L10PI8THA  (Cymilla)  undata,  Meek  and  Hayden. 


Phohdomya  undatttj  Meek  and  Hayden.  1856.  Proc.  Ac.  Nat.  Sc  Phil.,  vol.  VIII, 

p.  81. 

lAopiitha,  {OymeOa)  undaia,  Meek  1876.    Rep.  U.  S.  Qeol.  Surv.  Terr.,  voL  IX., 

p.  236,  pL  39,  figs.  1,  a,  b. 

Milk  Eiver,  four  miles  east  of  MacLeod  Benton  Trail,  G.  M.  Dawson, 
1881 :  five  well  characterized  specimens. 


GoBBULA  perundata  ?  Meek  and  Hayden: 


Corbvla  pertmdata,  Meek  and  Hayden.   1856.  Proc.  Ac.  Nat.  Sc.  PhiL,  voL  VIII, 

p.  116. 
*»  Meek.  1876.  Rev.  U.  S.  Geol.  Surv.  Terr.,  vol.  IX,  p.  530,  pi.  40, 

figs.  4  a,  b,  c,  d.  Figured  also  on  plate  19,  figs.  16  and  17,  of  Dr. 
C.  A.  White's  Rev.  Non-Marine  Foss.  MolL  N.  Am. 


(C 


Eocky  Spring  Bidge,  near  MacLeod  Benton  Trail,  G.  M.  Dawson, 
1881:  a  badly  preserved  right  valve  which  is  somewhat  doubtfully 
referred  to  this  species. 


CoRBULAMELLA  QREGARiA,  Mook  &  Hayden. 


Oorbviaf  yregaria^  Meek  and  Hayden.  1856.    Proc  Ac  Nat  Sc.  Phil.,  voL  VIII., 

p.  84. 

Oorhulamdla  gregaria,  Meek  &  Hayden.    1857.    lb.,  vol.  IX.,  p.  143. 

'*  "         Meek.    1876.    Rep.  U.  S.  Geol.  Surv.  Terr.,  voL  IX.,'  p.  247, 

pL  17,  figs.  13,  a,  b|  c,  d. 

West  flank  of  West  Butte,  Montana,  in  the  Sweet  Grass  Hills,  neai' 
the  international  boundary  line,  G.  M.  Dawson,  1881 :  a  number  of  per- 
fect specimens  crowded  together  in  a  small  hand  specimen  of  rock.  It 
is  only  upon  the  weathered  outward  surface  of  the  rock,  however,  that 
the  outlines  of  the  united  valves  can  be  clearly  made  out,  and  the  char- 
acters of  the  interior  of  the  latter  are  entirely  unknown. 


y 
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GASTEROPODA. 


Entalis  paupercula,  Meek  and  Hayden. 

Denlaiium  paupercvlumy  Meek  and  Hayden.    1860.  Proc.  Ac.  Nat  Sc.  PhiL,  vol. 

XII.,  p.  178. 

Entalisf  pavperculaj  Meek.    1876.    Rep.  U.  S.  Geol.  Surv.  Terr.,  vol.  IX.,  p.  269, 

pL  18,  fig.  14. 

Milk  River,  at  the  mouth  of  Pa-kow-ki  Coulee,  G.  M.  Dawson,  1881 : 
one  Bpecimen. 

Since  the  pages  in  which  the  fossils  of  the  Fox  Hills  and  Port  PieiTe 
Groups  are  enumerated  were  printed,  a  few  specimens  of  a  smooth 
Dentalium  which  is  probably  also  referable  to  Entalis  paupercula  were 
obtained  from  rocks  which  represent  one  or  other  of  these  horizons,  by 
breaking  up  small  pieces  of  limestone  collected  by  R.  G.  McConnell  in 
1884  at  Old  Wives  Creek,  Township  10,  Range  11,  west  of  the  3rd 
Principal  Meridian. 


Pyripusus  Newberryi,  Meek  and  Hayden. 

fusus  Newberryi,  Meek  and  Hayden.    1856.    Proc.  Ac  Nat  Sc.  Phil.,  vol.  VIII.,. 

p.  66. 

Fkuus  (Pyrifunutf)  Newberryif  Meek  and  Hayden.    lb,,  vol.  XII.,  p.  421. 

Pyrifutus  (NeptimeUa)  Newberryi,  Meek.  1876.    Rep.  U.  8.  GeoL  Surv.  Terr.,  voL 

IX,  p.  346,  pi.  31,  figs.  6,  a,  b,  c,  d,  e,  f. 

West  flank  of  West  Butte,  Montana,  in  the  Sweet  Grass  Hills,  and 
near  the  Forty-ninth  Parallel,  G.  M.  Dawson.  1^74^  (H.  M.  North 
American  Boundaiy  Commission)  and  1881 :  one  adult  but  not  yery 
wM  preserved  specimen  and  two  or  three  immature  ones. 


Augiut,  1885. 
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CEPHALOPODA. 

f 

Bagulites  aspeb,  Morton. 

Baculiies  afpcr,  Morton.  1834.  Synopsis  Org.  Rem.  Cret.  Gr.  U.  8.,  p.  43,  pL  1,  figs. 

12  and  13 ;  and  pi.  13,  fig.  2.  Gabb.  1860.  Proc  Ac  Nat  Sc.  Phil., 
vol.  VIII.,  p.  394,  pi.  3,  fig.  4. 

Baculites  <i^eroidc8i  Meek  and  Hayden.    1860.  Proc  Ac.  Nat.  Sc  Pbil.,  vol  XU., 

p.  421  (without  description). 

BacuiiU'S  asper,  Morton  ?  Meak.    1876.    Rep.  U.  S.  Geol.  Surv.  Terr.,  vol.  IX., 

p.  404,  pi.  39,  figs.  10  a,  d  (not  b,  c). 

Rocky  Spring  Eidge,  near  MacLeod  Benton  Trail,  G.  M,  Dawson, 
1881 ;  apparently  i-ather  abundant.  "West  flank  of  West  Butte,  Mon- 
tana, but  close  to  the  Forty-ninth  Parallel,  G.  M.  Dawson,  1881. 

These  fossils  evidently  belong  to  the  same  species  as  those  from  Mon- 
tana which  Mr.  Meek  referred  doubtfully  to  the  B.  axper  of  Morton. 
The  most  perfect  of  the  specimens  collected  by  Dr.  Dawson  is  slender, 
with  an  ovate  section,  and  measures  about  five  inches  and  a  half  in 
length.  It  tapers  very  gradually  and,  as  Mr.  Meek  observes,  "  is  orna- 
mented on  each  side,  near  the  antisiphonal  margin,  both  on  the  septate 
and  non-septate  portions,  by  a  row  of  rather  distantly  separated,  node- 
like prominences,  that  show  the  faintest  perceivable  tendency  to  ex- 
tend obliquely  forwai*d  and  towai-d  the  siphonal  sido,  as  undulations, 
parallel  to  the  lines  of  growth." 


ScAPHiTES  Warreni,  Mook  and  Hayden. 

Scaphites  Warreni.  Meek  and  Hayden.    1860.    Proc.  Ac.  Nat.  Sc  Phil.,  voL  XII., 

p.  117 ;  and  J6.,  p.  420. 

'*         Meek.  1876.  Rep.  U.  S.  Geol.  Surv.  Terr.,  vol.  IX.,  p.  420,  pi.  6, 
fig.  5,  and  wood  cuts,  figs.  61,  62  and  63  on  p.  421. 

West  flank  of  West  Butte,  Montana,  near  the  Forty-ninth  Parallel, 
G.  M.  Dawson,  1881 :  abundant  but  usually  imperfect  and  badly  pre- 
served. One  of  the  specimens  from  this  locality,  however,  is  nearly 
perfect  and  corresponds  almost  perfectly  with  Meek*s  figures  of  the 
variety  WyomingensiSy  and  two  others  although  immature  are  well 
preserved  and  very  little  broken.  Rocky  Spring  Ridge,  near  MacLeod 
Benton  Trail,  G.  M.  Dawson,  1881 :  four  specimens. 
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F.    EXACT  GEOLOGICAL  HORIZON  UNCERTAIN. 

"The  speciM  incladed  under  this  general  title  are  from  several 
localities  in  the  Foot-Hills  and  Rocky  Mountains  where  the  beds  are 
much  disturbed,  and  as  the  sections  have  not  yet  been  worked  out  in 
detail  there  is  no  satisfactory  stratigraphical  evidence  as  to  the  posi- 
tions which  these  deposits  occupy  in  the  series/'  G.  M.  Dawson.  With 
the  exception  of  the  first-named,  which  is  possibly  from  the  Laramie 
Formation,  the  whole  of  the  species  are  undoubtedly  Cretaceous. 


LAMELLIBRANCHIATA. 
OsTREA  suBTRiQONALis,  Evans  and  Shumard. 

Ostrea  mthtngmalisy  Meek.  1876.    (But  doubtfully  as  of  R  and  S.)    Rep.  U.  S. 

Geol.  Surv.  Terr.,  vol.  IX.,  p.  510,  pi.  40,  figs.  1,  a,  b,  c,  d. 
Figured  also  on  pL  12,  figs.  2-5,  of  Dr.  C.  A.  White's  Rev. 
Non-Marine  Foss.  Moll  N.  Am.,  Washington,  1883. 

Middle  Fork  of  the  Old  Man  River,  about  two  miles  above  the  mouth 
of  the  North  Fork,  G.  M.  Dawson,  1883 :  a  number  of  specimens  of 
the  shell  of  a  small  oyster  which  appear  to  be  referable  to  this  species. 

These  shells  are  not  quite  as  typical  forms  of  0.  subtrigonaUs  as  those 
from  the  Belly  River  indicated  under  that  name  on  page  30,  and  some 
have  very  much  the  appearance  of  small  examples  of  Ostrea  glabra^ 
especially  of  the  variety  arcuatilis^  Meek.  It  may  be  that  both  species 
are  represented  at  the  locality  first  mentioned. 


Ostrea  gonqesta,  Conrad. 

Ostrea  congettaj  Conrad.  1843.    Nicollet's  Rep.  of  Expl.  in  the  Northwest,  p.  167. 
^       Hall  and  Meek.  1854.    Mem.  Am.  Ac.  Arts  and  Sc,  Boston,  vol. 

VIII.  (n.  8.),  p.  405. 
«        Meek  and  Hayden.  1856.    Proc  Ac.  Nat.  Sc  Phil.,  p.  286. 
*'       Hall.  1856.    Pacific  R.  R.  Reports,  vol.  III.,  p.  100,  pi.  1,  fig.  11. 
"       Meek.  1876.    Rep.  U.  8.  Geol.  Surv.  Terr.,  vol.  IX.,  p.  13,  pi.  9, 

figs.  1,  a,  b,  c,  d,  e,  f. 


u 

u 
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"Waterton  Eiver,  a  few  miles  below  the  lake,  G.  M.  Dawson,  1881 : 
about  half  a  dozen  badly  presei'ved  specimens. 
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Pinna  Lakesii,  White. 

Pinna  lakmiy  White.  1879.    Rep.  IJ.  a  Geol.  Surv.  Terr,  for  1877,  p.  181. 

"         "  "        1880.    U.  8.  Geol.  Surv.,  CJontr.  to  PaL,  No8.  2-8,  p.  17,  pL 

11,  figs,  la  and  b. 

South  branch  of  the  South  Fork  of  the  Old  Man  Eiver,  G.  M.  Daw- 
son, 1883 :  one  very  well  preserved  but  not  quite  perfect  cast  of  the 
interior  of  the  closed  valves. 


VoLViCBRAMUS  EXOGYROiDEs,  Mcck  and  Hayden.     (Sp.) 

Inoceramw  exogyroides,  Meek  and  Hayden.  1862.    Proc.  Ac  Nat  Sc.  PhiL,  vol. 

XIV.,  p.  26. 

"  "  Meek.  1876.    Rep.  U.  S.  Geol.  Surv.  Terr.,  vol.  IX.,  p.  46, 

pi.  5,  figs.  3,  a,  b,  c. 

South  branch  of  Drywood  Fork,  Waterton  Eiver,  G.  M.  Dawson, 
1881 :  a  cast  of  the  interior  of  a  leather  small  specimen  of  the  left  or 
convex  valve  (the  only  valve  known),  with  large  portions  of  the  some- 
what thick  test  presei-ved.  Entrance  to  North  Kootanie  Pass  (from 
shales),  G.  M.  Dawson,  1883 :  a  larger  cast  of  the  interior  of  the  left 
valve,  but  with  not  a  fragment  of  the  test  remaining. 


Inocerramus  undabundus,  Meek  and  Hayden. 

Inoceramus  undahundusy  Meek  and  Hayden.  1862.    Proc.  Ac.  Nat  Sc  PhiL,  vol. 

XIV.,  p.  26. 

"  '*  Meek.    1876.    Rep.  U.  S.  Surv.  Terr.,  vol.  IX.,  p.  60,  pL 

3,  figs.  2,  a,  b. 

Highwood  Eiver,  ten  miles  west  of  the  first  fork,  E.  G.  McConnoll, 
1882  :  two  very  large  but  not  quite  perfect  single  valves,  in  a  dark  or 
blackish  shale.  North- West  branch  of  North  Fork  of  the  Old  Man 
Eiver,  about  four  miles  below  the  mouth  of  Oyster  Creek,  in  a  thick 
band  of  dark  shale;  G.  M.  Dawson,  1883 :  one  small  but  nearly  perfect 
left  valve. 
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Inooeramus  pboblematicus,  Schlotheim. 

OstradUs  labiatus,  Schlotheim.    1813.    Bronn's  Jahrbach,  vol.  VII.,  p.  93. 
Mytilites  probUmcUicus,  Schlotheim.    1820.   Petrsefjactenk.i  vol.  I|  p.  302. 
MytUoides  lahiatust  Brongniart   1822.    Cuv.  Oss.  foss.,  pi.  3,  fig.  4,  in  Geol.  des 

env.  de  Paris. 
Inoceramtis  mytUoideSi  Mantel!.   1822.    Geol.  of  Sussex,  p.  215,  pi.  27,  fig.  2,  and  pi. 

28,  fig.  2. 
''  "  Sowerby.    1823.    Min.  Conch.,  voL  V,  p.  62,  pi.  442. 

*'  «  Goldfuss.    1836.   Petrsefact    Germ.,  vol.  IT.,  p.  188,  pi.  113, 

fig.  4. 
Inoceramus  proUematicus,  d*Orbigny,  1843.    Pal  Franc,  Terr.,  Oet,  vol.  III.,  p. 

510,  pi.  406.    Meek  and  Hayden,  1857.    Proc.  Ac.  Nat. 
Sc.  Phil,  vol.  IX.,  p.  119. 
flnoceramuspseudomytUoideSjSchiQl.    1855.    Pacific  Railway  Reports,  vol.  II., 

p.  108,  pi.  3,  fig.  8. 
Inoceramus  laUiUttSr  Stoliczka.    1871.    Pal.    Indica,  vol.  III.,  Cret.  Pelecyp.  S. 

India.,  p.  408,  pi.  29,  fig.  1. 
Inoceramus  problematicw,  Meek.  1876.    Rep.  U.  S.  Geol.  Surv.  Terr.,  vol  IX,  p.  62, 

pi.  9,  figs.  3,  a,  b. 

Mill  Greek,  at  mill  west  of  Fort  McLeod,  in  thin  pieces  of  brittle  and 
fissile  shale,  G.  M.  Dawson,  1881,  and  T  C.  Weston,  1883:  a  few  perfect 
but  flattened  single  valves.  Dr.  Dawson  informs  the  writer  that  these 
Inocerami  from  Mill  Creek  come  from  a  band  of  dai'k  shales  in  the  dis- 
turbed foot  hill  region.  These  shales,  however,  immediately  overlie 
or  underlie  a  series  of  sandstones  which  hold  plants  apparently  iden- 
tical with  those  of  the  Dakota  Group.  It  is  probably  in  the  continua- 
tion of  the  same  band  of  shales  that  the  fossils  from  the  entrance  to 
the  North  Kootamie  Pass  came. 

Characteristic  specimen  of  the  typical  I.  prohlematicus  have  also  been 
recognized  in  pieces  of  a  drab  or  yellow-grey  limestone  collected  by 
Mr.  J.  W.  Spencer  in  1874  on  the  Swan  Eiver,  N.  W.  T\ 


Pholadomya  paptraoea,  Meek  and  Hayden. 

Pholadomya  papyracea,  Meek  and  Hayden.  1862.    Yfot,  Ac  Nat  Sc.  Phil.,  vol. 

XIV.,  p.  27. 
"  "  Meek.    1876.    Repi  17.  a  GeoL  Surv.  Terr.,  vol.  IX.,  p. 

217,  pL5,fi0i.4,a,b. 

North  West  branch  of  Vorth  Pork  of  the  Old  Man  Biver,  about  four 
miles  below  the  month  of  Oyster  Creek,  G.  M.  Dawson,  1883 :  one 
specimen. 


86  CONTBIBCTTIONS  TO  CANADIAN  PALAONTOLOQT. 


CEPHALOPODA. 
ScAPHiTES  Warbeni,  Meek  and  Hayden. 

SeaphiUs  Warrenit  Meek  and  Hayden.    1860.     Proc   Ac.  Nat  Sc.    Phil.,  vol. 

Xn.,p.p.l77and420. 

«  "  Meek.  1876.    Rep.  U.  8.  Geol.  Surv.  Terr.,  vol.  IX.,  p.  420, 

pi.  6,  fig.  5. 

Highwood  River,  ten  miles  west  of  first  fork,  E.  G.  McConnell,  1882 : 
four  fine  specimens  of  an  unusually  large  form  of  the  species,  the  lai*gest 
of  which  measures  nearly  three  inches  in  length,  in  the  direction  of  the 
longer  axis  of  the  ellipse,  by  about  one  inch  and  a  half  in  its  greatest 
lateral  diameter.  Entrance  to  North  Kootanie  Pass,  G.  M.  Dawson, 
1883 :  one  specimen.  North  West  branch  of  North  Fork  of  the  Old 
Man  Eiver,  about  four  miles  below  Oyster  Creek,  G.  M.  Dawson,  1883 : 
an  imperfect  but  large  and  very  ventricose  specimen,  which  is  nearly 
two  inches  bi-oad  although  no  part  of  the  deflected  portion  is  preserved. 


ScAPHiTES  VERMiFORMis  ?   Meek  and  Hayden. 

Scaphites  vermiformisj  Meek  and  Hayden.    1862.    Proc.  Ac.  Nat  So.  PhiL,  vol. 

XIV.,  p.  22. 

**  **  Meek.  1876.  Rep  U.  S.  GeoL  Surv.  Terr.,  vol.  IX.,  p.  423, 

pi.  6,  figs-  4,  a,  b. 

North  West  branch  of  North  Fork  of  the  Old  Man  Eiver,  G.  M. 
Dawson,  1883 :  two  nearly  perfect  specimens  and  two  fragments.  En- 
trance to  the  North  Kootanie  Pass,  G.  M.  Dawson,  1882 :  several  large 
fragments. 

These  specimens  appear  to  differ  fi*om  those  from  the  same  localities 
which  are  here  referred  to  S,  Warreni,  in  having  the  deflected  portion 
much  shorter,  and  in  their  coarser  ribs,  the  larger  ones  of  which  usually 
(though, not  invariably)  boar  a  row  of  rather  prominent  nodes  on  the 
outer  half  of  each  side.  These  nodes,  however,  are  frequently  not 
developed,  and  it  may  be  that  tbe  shells  now  under  consideration  should 
be  regarded  as  only  a  coarsely  ribbed  variety  of  S.  Warreni. 
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CRUSTACEA. 

HoPLOPARiA  ?  Canadensis,  Whiteavee. 

Plate  11. 

Hoploparia  t  Canadengis,  Whiteaves.  1884.    Proc.  and  Trans.  Royal  Soc  Canada, 

vol.  2,  p.  237. 

High  wood  River  (a  tributary  of  the  Bow  River),  ten  miles  west  of 
the  first  fork,  R.  G.  McConnell,  1882 :  one  specimen. 

The  following  is  a  copy  of  the  original  description  of  this  interesting 
fossil. 

^'  The  specimen  originally  consisted  of  an  elongate-oval  and  flat- 
tened concretionary  nodule  of  soft  argillite,  with  a  small  piece  broken 
off  from  one  end,  but  enough  of  the  matrix  has  been  removed  to  show 
most  of  the  carapace  and  the  upper  surface  of  a  few  of  the  abdominal 
segments.  The  anterior  extremity  of  the  carapace,  with  the  i*ostrum, 
is  unfortunately  not  pj'eserved,  and  the  tail,  with  some  of  the  posterior 
abdominal  segments,  was  broken  off  when  the  nodule  was  found.  The 
ambulatory  feet  are  preserved,  but  it  was  found  to  be  scarcely  possible 
to  remove  the  soft  shale  from  around  them  without  running  the  risk  of 
spoiling  the  specimen. 

The  carapace,  like  that  of  most  of  the  macinira,  is  elongated  and 
comparatively  nari'ow,  with  nearly  parallel  sides,  and,  when  perfect, 
its  length  must  have  been  about  twice  as  great  as  its  breadth.  A 
little  in  advance  of  the  midlength  a  single,  broadly  V-shaped,  deep  and 
rather  wide  groove  or  furrow  crosses  the  carapace  transversely.  The 
posterior  half  of  the  carapace  is  depressed  and  rather  distinctly  three- 
keeled  in  a  longitudinal  direction,  though  it  is  most  likely  that  these 
appearances  are  mostly  or  wholly  due  to  a  considerable  and  abnormal 
compression  from  above.  Be  this  as  it  may,  in  the  specimen  collected 
by  Mr.  McConnell,  a  central  keel,  or  nai'row  but  prominent  raised  ridge, 
which  is  about  three  times  as  broad  posteriorly  as  it  is  anteriorly,  and 
which  is  bounded  on  each  side  by  a  deep  and  angular  furrow,  extends 
•  fjHom  the  posterior  end  of  the  carapace  to  the  centre  of  the  V-shaped 
groove  which  transvei*ses  it.  This  central  keel  is  much  more  strongly 
marked  than  the  broad  and  compai*atively  obtuse  and  lateral  keels, 
which  latter  are  placed  near  the  outer  margin  of  each  side.  The  sur- 
face of  the  posterior  half  of  the  carapace  (and  perhaps  that  of  the 
anterior  also)  is  covered  with  rathei*  distant,  small,  isolated  conical 
tubercles,  which,  under  the  lens,  look  as  if  they  might  have  each  borne 
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a  bristle  at  the  sammit,  and  which,  occasionally,  arc  saii*oundod  by  a 
minute  annnlus  at  the  base ;  and  the  three  keels  each  have  a  single 
series  of  larger  conical  tubercles,  whose  pointed  apices  are  directed 
forward. 

In  front  of  the  transverse  and  V-shaped  furrow  the  carapace  is  very 
badly  preserved,  and  the  anterior  margin  with  the  rostrum  is  broken 
oif.  The  two  lateral  and  tuberculated  keels  appear  to  be  prolonged  to 
within  a  short  distance  of  the  front  margin  of  the  carapace,  though 
they  are  somewhat  less  distinct  in  front  of  the  transverse  furrow  than 
they  are  behind  it.  On  the  anterior  side  of  the  furrow  the  central 
keel  is  absent,  and  the  median  portion  of  this  part  of  the  carapace 
bears  a  number  of  comparatively  large  and  prominent,  distinct  and 
conical  tubercles,  which  are  somewhat  peculiarly  arranged.  Next  to 
the  furrow,  and  in  advance  of  it,  in  the  median  line,  there  are  five 
tubercles  arranged  in  two  convergent  rows  of  two  pairs  and  an  odd 
one,  which,  if  connected  by  lines,  would  have  much  the  shape  of  an 
isosceles  triangle,  witn  its  base  near  to  the  furrow.  Between  the  space 
bounded  by  these  five  tubercles  and  each  lateral  keel,  there  is  a  shal- 
lowly  concave  and  rather  broad  depression  of  the  carapace.  In  front 
of  these  five  tubercles,  again,  there  are  four  others  and  still  larger  ones 
(the  two  anterior  ones  apparently  of  considerable  size),  arranged  some- 
what in  the  form  of  a  square,  any  of  whose  sides  would  be  greater 
than  the  base  of  the  isosceles  triangle  indicated  by  the  other  five. 

The  upper  surface  of  each  of  the  abdominal  segments  bears  a 
tubercle  in  the  centre,  on  its  anterior  edge,  and  another  one  on  the 
margin  of  each  of  the  sides.  The  most  prominent  characteristic  of  the 
species,  in  fact,  is  the  possession  of  three  widely  distant,  longitudinal 
and  tuberculated  keels,  which  extend  over  nearly  the  whole  length  of 
the  upper  surface  of  the  body. 

To  the  right  of  the  carapace,  in  front,  there  are  indications  of  what 
appeara  to  have  been  a  large  pinching  claw,  and,  if  the  appearances 
presented  are  correctly  intei'preted,  the  sides  of  the  fixed  ramus  of  that 
claw  are  also  coarsely  tuberculated. 

Until  its  exact  generic  position  shall  have  been  settled  by  the  col- 
lection of  more  perfect  specimens,  it  may  be  convenient  to  designate 
the  present  species  as  Moploparia  (?)  Canadensis,  though  it  is  by  oo 
means  certain  that  it  belongs  to  McCoy's  genus  of  that  name." 


Judging  by  the  invertebrate  fossils  alone,  it  would  seem  probable 
that  the  friable  and  fissile  shales  at  Mill  Creek  which  hold  typical 
example  of  Inoceramus  problernaticus  may  represent  the  "Niobrara 
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Group*'  of  the  Upper  Missoari  Section.  On  similar  evidence,  also,  the 
rocks  at  the  two  localities  on  the  VVatei'ton  Eiver  which  have  yielded 
respectively  Ostrea  congeata  and  Volviceramus  exogyroides ;  those  at  the 
Highwood  Eiver  which  contain  Inoceramus  undabundus  and  ScapTUtes 
Warreni;  those  on  the  Northwest  branch  of  the  North  fork  of  the  Old 
Man  River  from  which  Inoceramus  undabundus,  Pholadomya  papyracea, 
Scapfutes  IVdrrem  and  S.  vermiformis  were  collected ;  and  those  at  the 
entrance  to  the  North  Kootanie  Pass  which  are  characterized  by  Vol- 
viceramus exogyroideSj  Scaphitea  Warreni  and  S.  vermiformiSy — would 
appear  to  be  as  nearly  as  possible  the  Canadian  equivalents  of  the 
"  Fort  Benton  Group." 

In  conclusion,  it  may  be  remarked  that  (as  already  partly  stated 
in  the  foot-note  to  page  55)  the  invei-tebrate  fauna  of  the  "  Belly  River 
Series''  seems  to  be  essentially  the  same  as  that  of  the  "  Laramie''  of 
the  United  States  and  Canada,  unless  more  than  one  foimation  has 
been  confounded  under  the  latter  name,  and  that  it  is  at  present 
scarcely  possible  to  separate  the  "  Lower  Dark  Shales"  of  Dr.  Daw- 
son's Bow  and  Belly  River  Report  from  the  "Fort  Pierre  and  Pox 
Hills  "  Groups,  on  purely  palaeon  to  logical  grounds. 


Auyast,  1885k 
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The  Second  Part  of  the  '^  Ck)nti*ibtttionB  to  Canadian  PalsBontology  '* 
consists  of  three  separate  papers,  on  more  or  less  widely  different 
subjects. 

No.  2  is  ''on  some  fossils  of  the  Hamilton  Group  of  Ontario,  with  a 
list  of  the  species  at  present  known  fVom  that  formation  and  province ;" 
No.  3  is  an  enumeration  or  description,  as  the  case  may  be,  of  the 
fossils  of  the  Triassic  Bocks  of  British  Colnmbia ;  while  No.  4  is  ''  on 
some  Cretaceous  fossils  from  British  Columbia,  the  North-West  Tei-ri- 
tory  and  Manitoba.'' 

Advances  copies  of  the  letter  press  of  pages  91-122  were  issued  in 
September,  1887,  pages  123-150  were  issued  in  December,  1888,  pages 
181-184  in  June,  1889,  while  the  remainder,  or  pages  185-196,  will 
bear  date  herewith. 

The  Part  complete,  as  now  presented,  consists  of  107  pages  of  text, 
illustrated  by  fifteen  full  page  plates,  lithographed  by  Messrs.  Mortimer 
&  Co.,  of  Ottawa,  from  original  drawings  made  by  Mr.  L.  M.  Lambe, 
the  artist  to  the  Survey. 

ALPBBD  E.  C.  SBLWYN. 
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BY  J.  F.  WHITBAYBS. 

2.  On  same  fossils  from  the  Hamilton  Formation  of  Ontario^  with  a  list 
of  the  species  at  present  known  from  that  formation  and  province. 

The  calcareous  shales  and  limestones  of  the  Hamilton  Formation  of 
the  Middle  Devonian  System  in  western  Ontario  have  long  possessed 
a  special  interest  to  palsaontologists,  on  account  of  the  variety  and 
excellent  state  of  pieservation  of  the  fossils  which  they  contain. 

A  succinct  account  of  the  firat  recognition  of  the  exact  geological 
horizon  of  this  group  of  rocks  is  given  by  Mr.  Alexander  Mun^ay  on 
pages  129-182  of  the  "  Eeport  of  Progress  of  the  Geological  Survey  of 
Canada  for  1853-54-53-56/'  published  in  1857,  and  their  distribution  in 
Ontario  is  described  more  in  detail  in  the  fifteenth  chapter  of  the 
"  Geology  of  Canada"  (1863)  and  in  Professor  Chapman's  "  Outlines  of 
the  Geology  of  Canada"  published  in  1876. 

According  to  the  writer  last  mentioned,  "  the  formation  in  this  dis- 
trict is  estimated  at  about  250  feet  in  thickness.  It  extends  across  the 
counties  of  Norfolk,  Elgin,  Kent,  Middlesex  and  Lambton,  and  also  the 
south  part  of  Huron,  but  is  much  obscured  throughout  this  area  by 
overlying  chiyrt,  sands  and  other  drift  and  superficial  deposits.  The 
best  exposures  occur  in  the  township  of  Bosanquet,  in  the  north-west 
corner  of  Lambton."  To  this  it  may  bo  added  that  extensive  and 
richly  fossiliferous  outcrops  occur  on  both  banks  of  the  Sable  Eiver, 
in  the  adjacent  township  of  West  Williams,  county  of  Middlesex,  near 
Bartlett's  Mills,  that  Widder  and  Thedfoni  are  both  in  the  township  of 
Bosanquet,  and  that  the  name  of  the  station  on  the  Grand  Trunk 
Railway  which  was  formerly  called  Widder  has  been  changed  to 
Thedford,  the  two  villages  of  that  name  being  only  one  mile  and  a 
half  apart. 

Most  of  the  fossils  that  have  been  recoi-ded  from  these  rocks  in 
Ontario  are  enumerated  or  described  in  two  papers  by  the  late  Mr.  E. 
Billings,  and  in  two  reports  by  Pi-ofessor  H.  Alley ne  Nicholson. 

Jn  Mr.  Billings  paper  "On  the  Fossil  Corals  of  the  Devonian  rocks  of 
Canada  West,"  published  in  the  Canadian  Journal  for  March  1859,  two 
r  species,  viz. :  Heliophyllum  HaUi  of  Edwai'ds  and  Haime  and  H.  tenuv 

September,  1887.  8 
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septatumy  Billings,  we  enumerated  as  occurring  in  the  Hamilton  For- 
mation, the  latter  being  then  described  for  the  first  time.  To  these 
should  probably  be  added  the  Cystiphyllum  Americanum  of  Edwai-ds  and 
Haime,  which  is  one  of  the  commonest  fossils  of  this  formation, 
although  by  some  inadvertence  Mr.  Billings  omitted  to  state  from  what 
particular  horizon  the  specimens  he  referred  to  were  obtained. 

In  another  paper  by  Mr.  Billings,  *  On  the  Devonian  Fossils  of 
Canada  West,"  published  in  the  Canadian  Journal  for  May  1860,  nine 
species  of  corals,  six  of  which  had  not  previously  been  described,  and 
fifleen  of  brachiopoda,  two  which  were  here  named  and  characterized 
for  the  first  time,  are  enumerated  as  having  been  collected  in  the 
Hamilton  Formation. 

Pixjfeflsor  H.  A.  Nicholson's  "  Report  upon  the  Palaeontology  of  the 
Province  of  Ontario,"  published  at  Toronto  in  1874,  which  is  exclu- 
sively devoted  to  the  organic  remains  of  the  Devonian  i-ocks,  contains 
the  most  exhaustive  and  indeed  the  only  list  that  had  appeared  up  to 
that  date  of  the  fossils  of  the  Corniferous  and  Hamilton  Foi-mations  of 
that  province.  The  number  of  species  fi*om  the  latter  formation 
enumerated  in  this  list  is  fifty-six,  many  of  which  were  described  for 
the  first  time  in  this  report,  but  seventeen  out  of  the  fifty-six  are 
identical  with  forms  that  had  previously  been  recorded  by  Mr. 
Billings  as  occurring  in  the  same  formation. 

In  his  Beport  upon  the  Palaeontology  of  the  Province  of  Ontario, 
published  at  Toronto  in  1875,  Professor  Nicholson  adds  fifteen  species 
to  the  fauna  gf  the  Hamilton  Formation  of  that  province,  two  out  of  the 
seventeen  there  mentioned  as  belonging  to  it  having  been  previously 
recognized  or  described  by  Mr.  Billings. 

Due  allowance  being  made  for  names  that  are  mentioned  by  both  of 
these  palaeontologists,  the  total  number  of  species  recoi'ded  in  these 
four  publications  from  the  formation  and  province  in  question  is 
eighty-one,  and  since  1875  about  twenty  additional  species  have  been 
described  or  identified  by  E.  Billings,  Drs.  Nicholson,  Cai-1  Rominger 
and  G.  J.  Hinde,  Prof.  H.  Montgomery  and  Messrs.  Etheridge  and 
Carpenter,  thus  bringing  the  general  total,  to  the  close  of  1886,  up  to 
a  little  over  one  hundred. 

In  addition  to  these  the  Museum  of  the  Geological  Survey  of  Canada 
contains  nearly  forty  species  of  fossils,  most  of  which  have  not  pre- 
viously been  recognized  as  occurring  in  the  Hamilton  Formation  of 
Ontario,  or  at  least  not  in  any  Canadian  publication.  With  the  excep- 
tion of  Spirifera  subdecussata  and  J)almanites  Helena,  they  are  all  from 
the  townships  of  Bosanquet  or  West  Williams,  and  a  few  of  them 
appear  to  be  undescribed.  Some  of  these  fossils  were  collects  by  Mr. 
James  Richardson  in  1869  and  by  Mr.  Johnson  Pettit  in  1868,  but  by 


\ 


WHITEAVE8.]  FOSSILS   OF   HAMILTON   FORMATION   OF   ONTARIO.  93 

far  the  greater  number  were  obtained  by  the  Rev.  Hector  Carrie 
(formerly  of  Widder  and  now  resident  at  Thedford)  and  by  the  Rev. 
J.  M.  Goodwill ie,  two  zealous  and  successful  collectors  of  the  fossils  of 
these  townships  since  1876,  who  generously  presented  a  number  of 
their  choicest  specimens  to  the  Museum  of  the  Canadian  Survey  in 
1882. 

The  object  of  the  present  paper  is  to  place  upon  record  the  names 
of  these  and  other  fossils  new  to  the  published  lists,  with  descriptions 
and  figures  of  such  as  appear  to  be  undescribed,  and  finally  to  give 
as  complete  a  list  as  possible  of  all  the  species  known  up  to  the  present 
date  from  the  formation  in  Ontario. 

In  the  preparation  of  this  paper  the  writer  desires  to  acknowledge 
his  obligations  to  Mr.  Charles  Wachsmuth  for  the  identification  of  three 
species  of  crinoids,  as  well  as  for  valuable  critical  suggestions  in  refer- 
ence to  the  crinoids  and  blastoids  generally ;  to  Professor  James  Hall 
for  the  loan  of  two  of  the  types  each  of  his  Pentrernites  leda  and  P. 
WMtei]  and  to  Professor  R.  P.  Whitfield  for  the  loan  of  one  of  the 
types  of  Nucleocrinus  litcinay  Hall,  now  in  the  American  Museum  of 
Natural  History  in  New  York  city,  and  for  the  comparison  of  Canadian 
specimens  supposed  to  be  referable  to  Nucleocrinus  elegans,  Conrad,  and 
Productella  truncata,  Hall,  with  the  types  of  those  species  in  the  same 
institution. 

OELBNTBRATA. 
ANTHOZOA. 

(Tetracoralla,  H»okel :  Rugosa,  Edwards  and  Haime.) 

ACSRVULARIA  PROFUNDA,  Hall. 

Acermlaria  profimda,  Hall.  1768.    Rep.  Geol.  Surv.  St  Iowa,  voL  I.,  pt  2,  p.  477, 

pi.  1,  figs.  7  a,  b,  c. 

Township  of  Bosanquet,  Mr.  J.  Petti t,  1868  :  one  fine  specimen. 

Di\  Rominger,  in  his  "  Fossil  Corals  of  Michigan,"  (p.  106)  expresses 
the  opinion  that  A.  profunda  is  only  a  variety  of  A,  Davidscniy 
Eidwai-ds  and  Haime,  and  that  Acervularia  itself  is  synonymous  with 
Cyathophyllum, 
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ECHINODEKMATA. 
CRINOIDEA. 

Taxocrinus  lobatus,  Hall,  var. 

Plate  12,  fig.  1. 

Farbegiocrinw  lobatuft,  Hall.    1862.    Fifteenth  Bepu  N.  York  St.  Cab.  Nat  Hist, 

p.  124. 
Taxocrinu8  lobatusj  Wachsmuth  and  Springer.     1879.    Rev.  Palseocrinoidea,  pt 

1,  p.  49. 

''  <'         Miller.  1883.    Cat  Aio.  Pal.  Foss.,  Second  £d.,  p.  288. 

Plates  of  the  ^^  dorsal  cup  "  and  arms  of  apparently  the  same  shape, 
number,  and  disposition  as  those  of  the  type  of  T.  lobatus,  but  the 
bifurcating  plates  or  third  radials  of  the  Canadian  variety  are  desti- 
tute of  nodes,  and  the  entire  surface  appears  to  be  smooth  rather  than 
"finely  granulose."  This  latter  circumstance,  however,  may  be  due 
to  a  slight  weathering  of  the  specimens. 

IJ^ear  Thedfoixi,  Eev.  Hector  Currie,  two  specimens :  one  collected  in 
1882  and  the  other  in  1883. 

These  two  fossils  are  regarded  with  some  doubt  as  a  local  variety  of 
Taxocrinus  lobatus,  principally  upon  the  authority  of  Mr.  Charles 
Wachsmuth  who  has  examined  and  reports  as  follows  upon  them 
in  a  letter  to  the  writer:  "I  have  compared  the  two  specimens  with 
Forbesiocrinus  lobatus  and  F.  nuntius,  Hall,  which  are  both  Taxocrinus. 
They  differ  from  both  of  these  species  in  having  neither  nodes  nor 
spines  upon  their  bifurcating  plates.  The  nodes,  however,  might  be 
undeveloped,  as  is  the  case  sometimes  in  Taxocrinus  Ttiiemei,  and  this 
is  the  more  probable  as  the  specimens  agree  in  other  respects  with 
Hall's  description  of  Forbesiocrinus  nuntius.  It  is  very  curious  that 
Hall,  in  his  description  of  Forbesiocrinus  nuntius,  speaks  of  the  very 
remarkable  resemblance  of  this  species  to  F,  Thiemei  and  that  in  Vol. 
2  of  the  Ohio  Report,  PI.  12,  fig.  2,  a  specimen  which  is  almost  identical 
with  Taxocrinus  Thiemei  is  called  Forbesiocrinus  hbatv^j  var.  tardus  and 
not  F.  nuntius,  var.  tardus,  as  it  ought  to  be.  I  have  compared  your 
specimens  also  with  Taxocrinus  Ithacensis,  Williams,  with  which  thoy 
agree  more  closely  than  his  figures  on  Plate  1  would  suggest.  I  have 
good  India  rubber  casts  of  his  type  specimens,  and  find  in  none  of 
them  the  second  primary  radials  so  widely  separated  as  in  his  figure. 
He  describes  all  plates  in  a  radial  direction  from  the  fii*st  primaiy 
mdial  up  as  brachials  and  arm  plates,  i.  e.  as  free  plates;  while  in  fact 
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his  species,  like  all  othei*s  of  the  genus,  has  not  only  three  or  more 
primaiy  but  also  several  secondary  radials,  connected  laterally  by  inter- 
radials,  though  these  latter,  which  were  moveable  in  the  animal,  are 
rarely  preserved  in  the  fossil.  Taxocrinus  Itliacensis  differs  from  youi* 
specimens  in  having  less  bifurcations  and  in  possessing  almost  straight 
and  not  strongly  waving  sutures." 


HOMOORINUS   CRASSUS.      (N.   Sp.) 

Plate  12,  fig.  2. 

Calyx,  or  rather  *'  dorsal  cup,"  somewhat  bell-shaped,  rather  broad 
and  slightly  inflated  near  the  base  and  concavely  as  well  as  veiy 
shallowly  constricted  a  little  below  the  middle.  Height  of  the 
dorsal  cup,  from  the  lower  margin  of  the  underbasals  to  the  sum- 
mit of  the  fii*st  radials,  very  little  greater  than  its  maximum 
breadth.  Underbasals  pentagonal,  about  one  half  the  size  of  the 
basals,  and  broader  than  high :  basals  modei'ately  lai*ge,  about  equal 
in  size  to  the  anterior  radials,  the  three  anterior  ones  hexagonal, 
the  two  posterior  ones  heptagonal  and  truncated  above :  inferior  anal 
plate  equal  in  size  to  the  underbasals,  square  and  resting  obliquely 
between  two  basals,  the  right  i*adial  and  the  superior  anal  plate. 
Primaiy  radials  pentagonal,  nearly  flat  below,  slightly  raised  in  the 
middle  above,  and  truncated  abruptly  and  somewhat  obliquely,  in  such 
a  manner  as  to  form  a  shallowly  excavated  ai*ticulating  area  whose 
contour  is  almost  circular,  but  a  little  broader  than  high,  and  which  is 
fui'nished  with  a  small,  ovate,  marginal  foramen,  whose  acutely  pointed 
apex  opens  directly  into  an  obtusely  angular  notch  in  the  centre  of  the 
upper  margin  of  the  plate.  Eight  posterior  radial  a  little  smaller  than 
the  rest.  Superior  anal  plate  pentagonal,  equal  in  size  to  the  right 
posterior  radial,  but  devoid  of  coui'se  of  a  distinct  lateral  articulating 
area.     Substance  of  the  plates  thick :  outer  sm-face  apparently  smooth. 

Near  Thedford,  Rev.  Hector  Currie,  1882 :  a  single  specimen  of  the 
doraal  cup,  entirely  free  from  the  matrix. 

This  species  may  be  easily  distinguished  from  the  H.  scoparius  of 
Hall,  from  the  Lower  Helderberg  of  the  State  of  New  York,  and  from 
the  H,  proboscidians  of  Hall,  from  the  Oriskany  Sandstone  of  the  same 
State,  by  its  much  larger  size,  by  its  broader,  shorter  and  more  bell- 
shaped  dorsal  cup,  and  by  the  much  greater  thickness  of  the  plates  of 
which  this  part  of  the  calyx  is  composed. 
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Abthroaoantha  punotobraohiata,  Williams. 

Plate  13,  figs.  1,  and  la. 

ArikroamTiiha  pun(^br(ichiata,  H.  S.  Williams.  1883.  Trans.  Am.  Phil.  Soc,  April, 

pp.  83  &  86. 
Hystricrinw  Carpenteri,  Hinde.  1885.     Annals  and  Mag.  Nat.  Hist,  Ser.  5,  vol. 

XV.,  p.  157. 

Township  of  Bosanquet,  Mi*.  J.  Pettit,  1868 :  Bartlett's  Mills,  near 
Arkona,  Kev.  Hector  Carrie  and  Rev.  J.  M.  Goodwillie,  1882,  and  H. 
M.  Ami,  1883. 

In  the  Museum  of  the  Survey  there  are  five  good  specimens  of  this 
species  and  there  are  two  also  in  the  Bedpath  Museum  at  Montreal. 
These  latter  were  collected  by  the  Rev.  Hector  Currie,  and  were  kindly 
loaned  to  the  present  writer  for  examination  and  study,  by  Sir  William 
Dawson.  Of  these  seven  specimens  five  have  the  whole  of  the  calyx, 
with  portions  of  the  arms,  beautifully  preserved,  but  the  sumimit  of  each 
is  completely  filled  by  a  shell  of  Platyceras  dumosum,  Conrad,  var.  rarispi- 
nuTfiy  Hall.  The  perforated!  tubercles  to  which  the  moveable  spines 
were  attached,  are  well  shewn  in  each  specimen  and  it  is  not  unusual 
to  find  the  spines  lying  alongside  of  the  tubercles. 

In  1883  Prof.  H.  S.  Williams  published  a  description  of  a  new  genus 
of  crinoids  for  which  he  proposed  the  name  Arthroacaatha,  This  genus 
was  shewn  to  be  most  nearly  related  to  Hexacrinua,  Austin,  but  to 
differ  therefrom  in  "  possessing  a  well  defined  thii-d  primary  radial 
similar  in  size  to  the  second,  and  from  which  the  free  arms  abruptly 
diverge,"  and  from  it  and  "  from  all  other  hitherto  undescribed  crinoids, 
in  the  possession  of  slender,  acicular  spines  which  were  free  from  the 
plates  and  were  evidently  articulated  by  some  means  upon  elevated 
pitted  tubercles  on  the  surface  of  the  calyx,  vault  and  free  ai-ms."  The 
type  of  this  genus  was  stated  to  be  the  -4.  Ithacensis  (Williams)  ''from 
the  base  of  the  Chemung  Group  at  Ithaca,  N.  Y.,"  and  this  species  was 
described  in  minute  detail,  with  full  measui*ements  of  all  the  parts 
known,  and  illusti*ated  with  an  octavo  plate  of  eight  figures. 

On  page  83  of  the  paper  in  which  the  genus  Arthroacantha  was  des- 
cribed by  Profesor  Williams  the  following  remarks  occur.  "  In  study- 
ing this  genus,  I  have  examined  several  specimens  which  agree  with 
the  typical  form  in  the  general  character  of  the  plates  and  the  aims  in 
one  case,  and  possess  the  pitted  tubercles  on  the  surface.  The  most 
important  among  these  is  the  original  specimen  of  a  figui*e  issued  by 
the  New  York  State  Museum  with  the  name  Platycrinus  f  punctobra- 
chiatus*    The  original  is  in  the  Museum  of  Cornell  University.    The 
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name  was  proposed  by  Prof.  Hall,  but,  as  he  informs  me,  the  species 
was  never  described.  This,  with  several  other  undescribed  species, 
was  photographed  and  the  plate  was  privately  distributed  about  1872, 
with  name  attached,  but  with  no  descriptions.  The  arms,  the  shape 
of  calyx,  and  the  plates  that  were  preserved,  coiTCspond  in  general 
with  A.  IthacensiSy  but  the  tubercles  on  the  calyx  plates  are  finer,  more 
numerous,  and  the  pitting  very  indistinct,  and  the  basal  plates  are 
relatively  larger  than  in  the  typical  specimens  of  that  species.  Hence 
we  are  led  to  believe  that  the  Hamilton  species  is  distinct  from  the 
Chemung  specimens,  and  even  if  it  were  properly  described  and  pub- 
lished, it  is  probably  safe  to  regard  it  as  a  distinct  species.  Although 
the  specimen  shows  no  traces  of  the  free  spines,  the  nature  of  the 
tubercles  leave  little  doubt  of  a  generic  identity  with  Arthroacantha 
IthacensiSy  and  the  Hamilton  form  may  be  called  Arthroacantha  puncto- 
hracMata,  In  the  Museum  of  Cornell  University  are  two  specimens, 
each  a  portion  of  the  basal  disc,  which  appear  to  be  identical  with  A. 
punctobrachiata.  One  is  marked  Moscow  shale^  locality  not  designated ; 
the  other  is  marked  Hamilton  Period^  Delphi^  N,  Y,  and  is  on  a  soft 
dark  shale  with  specimens  of  Pholidops.'' 

On  page  86  of  the  same  paper,  in  reference  to  A.  IthacensiSy  we  read 
as  follows  :  **  This  species  diifors  from  the  Artk.  punctobrachiata  of  the 
Hamilton  group  in  the  more  distinct  and  less  numerous  tubercles  on 
the  surface  of  the  calyx  plates :  the  smaller  size  of  the  tubercles  leads 
to  the  inference  that  the  spines  were  smaller  in  the  Hamilton  form  ; 
the  calyx  plates  were  apparently  thicker  in  the  Chemung  species,  and 
the  second  and  third  radial  of  the  specimen  Arth,  punctobrachiata  are 
higher  than  those  of  Arth,  Ithacensis,'' 

The  following  year,  on  receipt  of  a  copy  of  Professor  Williams* 
paper,  the  present  writer  came  to  the  conclusion  that  the  specimens 
now  under  consideration  were  referable  to  A.  punctobrachiata^  Williams, 
first,  because  they  are  from  the  Hamilton  Formation, — secondly,  be- 
cause they  agree  perfectly  with  Professor  Williams'  diagnosis  of  the 
characters  of  the  genus, — and  thirdly,  because  they  differ  fix)m  the  A, 
Ithacensis,  of  the  Chemung  group,  as  figured  by  Williams,  in  having 
more  numerous  and  less  distinct  tubercles  on  the  surface  of  the  calyx 
plates,  with  shorter  and  smaller  spines  articulated  to  these  tubercles. 
A  similar  conclusion  had  previously  been  arrived  at,  on  perfectly 
independent  grounds,  by  Mr.  Charles  Wachmuth,  to  whom  two  of  the 
Canadian  specimens  had  been  submitted. 

In  1885  Dr.  George  Jennings  Hinde  published  a  paper  entitled 
"Description  of  a  New  Species  of  Crinoids,  with  Articulating  Spines," 
and  to  this  species  he  gave  the  name  Hystricrinus  Garpenteri,  The 
specimens  upon  which  the  paper  was  based  were  stated  to  be  from  the 
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Middle  Devonian  of  Arkona,  Ontario,  and  the  locality,  as  well  as  the 
description  and  figures,  leave  little  room  for  doubt  that  Dr.  Kinde's 
specimens  are  both  specifically  and  generically  identical  with  those 
whose  nomenclature  is  now  being  discussed.  In  this  and  in  a  subse- 
quent paper  Dr.  Hinde  claims  that  Professor  WilKams*  genus  Arthroa- 
cantha  cannot  be  retained,  because  "  the  name  Arthracanthus  was 
employed  by  Schmaida  in  1854  for  a  genus  of  Sotatoria,"  and  that  the 
species  Arthroacantha  punctobrachiata  must  also  be  rejected,  because  it 
was  never  properly  described. 

But  to  the  first  of  these  objections  it  may  be  answered  that,  although 
from  a  purist's  standpoint,  the  o  in  Arthroacantha  may  be  superfiuous, 
yet  the  difference  in  the  terminations  of  the  two  words  in  question  is 
quite  sufficient  to  admit  of  the  use  of  both.  Genenc  terras  which  difter 
only  in  this  respect,  such  as,  for  example,  Picas,  a  woodpecker,  and 
Pica,  a  magpie — Gyprinus,  a  cai-p,  and  Cyprina,  a  mollusk — and  many 
such  instances  could  be  cited,  are  in  univei'sal  use  among  biologists  at 
the  present  day,  with  no  inconvenience  resulting  therefrom.  In  reply 
to  Dr.  Hinders  second  contention,  viz.,  that  the  A.  punctobrachiata  has 
never  been  properly  described,  the  whole  of  the  original  description  of 
that  species  has  already  been  quoted,  so  that  the  reader,  on  this  point, 
can  form  his  own  opinion.  In  the  writer's  judgment,  however,  the  dis- 
tinctive characters  given  by  Prof.  Williams,  though  largely  negative 
and  unaccompanied  with  any  figm^es,  are  yet  sufficiently  explicit  to 
allow  of  the  recognition  of  the  species,  and  if  this  be  the  case,  the 
laws  of  nomenclature  would  seem  to  require  that  his  name  should  be 
adopted. 

DOLATOCRINUS   LIRATU8,   Hall. 

Oicabocnmut  liratus,  Hall.  1862.    Fifteenth  Rep.  N.  York  St  Cab.  Nat  Hiat,  p. 

139. 
Dolatocrinus  liratm,  S.  A.  Miller.  1877.    Cat.  Am.  Pal.  Foes.  p.  77. 

"  "        Wachamuth  and  Springer.   1881.   Rev.  Palseocrinoidea,  pt  2, 

p.  126. 

Bartlett's  Mills,  near  Arkona,  Eev.  J.  M.  Groodwillie,  1882:  one 
good  specimen,  which  appeal's  to  belong  to  this  species,  although,  as 
pointed  out  by  Mr.  Wachsmuth,  it  has  only  1x2  secondary  radials 
(brachials,  Hall)  while  the  type  of  D.  liratus  is  said  to  have  2x2. 
The  generic  and  specific  characters  of  this  specimen  and  of  the  beau- 
tiful example  of  Ollacrinus  spinigerus  collected  by  the  Eev.  Hector 
Currie,  were  firat  recognized  by  Mr.  H.  M.  Ami. 
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DOLATOORINUS  LAM1LL0SU8,   Hall. 

Cacabocrinw  lamdloms,  HalL  1862.  Fifteenth  Rep.  N.  York  St  Cab.  Nat  Hist, 

p.  141. 
DokUocrinus  latneaosus,  S.  A.  Miller.    1877.    Cat  Am.  Pal.  Fobs.,  p.  77. 

"  **  Wachsmuth  and  Springer.    1881.    Rev.  Palssocrinoidea, 

pt  2,  p.  126. 
« 

Near  Thedfoixi,  Rev.  Hector  Currie,  1882,  teste  Wachsmuth  :  one 
neai'ly  perfect  and  tolerably  well  preserved  but  somewhat  cruHhed 
example  of  the  calyx. 


DOLATOCRINUS  CANADENSIS.      (N.  Sp.) 

Plate  12,  figs.  3,  3  a,  3  b,  and  3  c 

Calyx  rather  small,  sub-hemispherical,  much  broader  than  high : 
"  dorsal  cup  "  broadly  and  shallowly  basin-shaped  but  deeply  concave 
in  the  centre  exteriorly :  dome  moderately  elevated,  rather  distinctly 
pentalobate  as  viewed  from  above,  the  i*adial  areas  being  slightly  raised 
and  the  interradial  as  slightly  depressed. 

United  basals  small  and  forming  a  funnel-shaped  concavity  for  the 
reception  of  the  column. 

First  primary  radials  hexagonal,  broader  than  high  and  broadest 
above  the  middle, — almost  completely  sunk  in  the  basal  concavity. 
Second  primary  radials  quadrangular,  much  broader  than  high,  rather 
smaller  than  the  first  and  unlike  them  foi-ming  part  of  the  lateral  wall 
of  the  calyx.  Third  primary  radials  pentagonal,  much  broader  than 
high  and  a  little  broader  than  the  second.  On  the  upper  sloping  sides 
of  each  third  primary  radial,  there  is  a  similarly  shaped  but  much 
smaller  pair  of  secondary  radials,  or  radials  of  the  second  order.  On 
its  two  upper  sides  each  secondary  radial  to  the  right  beai*s  a  pair  of 
still  smaller  tertiary  radials  while  each  one  on  the  left  bears  a  single 
tertiary  radial  on  its  inner  and  upper  side.  These  three  tertiary 
radials  are  quadrangular  or  subquadrangular  in  outline,  but  their 
upper  margins  are  obliquely  bevelled  off  and  deeply  emarginate  in  the 
centre,  in  such  a  way  as  to  form  ai-ticulating  bases,  or  portions  of  bases, 
of  attachment  for  the  arms.  In  every  ray,  therefore,  there  were 
originally  three  arms,  two  on  the  right  side  and  one  on  the  left,  though 
the  arms  themselves  do  not  happen  to  be  presei'ved  in  the  only 
specimen  known  to  the  writer. 

Interradials  two :  the  firat  rather  larger  than  the  first  primary  radials, 
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snbovoid  and  truncated  above,  or  obscurely  nine-sided  with  the  upper 
side  much  the  broadest,  resting  against  the  sides  of  the  second  and 
thiixl  primary  radials,  and  about  equal  in  height  to  both  of  the  latter. 
Second  interradials  much  smaller  than  the  first,  about  twice  as  broad 
as  high,  hexagonal  (or  possibly  quadrangular)  in  outline.  Above  each 
of  the  second  interradials  there  are  three  plates,  the  central  one  pen- 
tagonal and  broader  than  high,  with  a  minute  and  apparently  hexa- 
gonal plate,  which  is  higher  than  broad,  on  each  side  of  it.  These  three 
plates  are  in  each  case  placed  between  the  arm  bases  of  two  contig- 
uous rays. 

Dome  plates  polygonal,  varying  in  shape  and  size  accoixling  to  their 
relative  position,  some  of  those  in  the  interradial  areas  being  slightly 
larger  than  any  of  those  in  the  radial.  Anal  apertui*e  nearly  but  not 
quite  central. 

The  sculpture  of  the  outer  surface  of  the  plates  of  the  dorsal  cup  con- 
sists of  numerous  raised  ridges  which  radiate  from  a  large  and  promi- 
nent tubei*cle  in  the  centre  of  each  plate.  In  the  radial  series  the  first, 
second  and  third  primary  radials  are  connected  by  a  continuous  ridge, 
which  is  broader  and  more  prominent  than  any  of  the  other  radiating 
ridges  in  these  plates,  and  this  bifurcates,  in  the  centre  of  each  third 
primary  radial,  into  two  branches  which  diverge  outwai-ds  and  upwards 
through  the  secondary  radials  as  far  as  the  commencement  of  the  arm 
bases  below.  In  the  interradial  series,  a  ridge  which  is  also  broader 
and  more  prominent  than  the  other  radiating  ridges,  commences  in  the 
middle  of  the  lower  margin  of  each  of  the  first  primary  interradials  and 
extends  upwaids  as  far  as  the  central  tubercle.  From  this  point  it 
bifurcates  widely  outward  and  upward  until  the  extremity  of  each  of 
its  branches  reaches  nearly  as  far  as  and  almost  coalesces  with  that  of 
the  corresponding  branch  in  the  nearest  secondary  radial. 

The  outer  surface  of  the  dome  plates  is  very  minutely  granulose  and 
ornamented,  with  but  few  exceptions,  by  minute,  low,  isolated  and 
rounded  tubercles,  of  which  there  are  from  one  to  six  in  each  plate. 

Maximum  height  of  the  only  specimen  known,  about  thirteen  and  a 
half  millimetres ;  greatest  breadth  of  the  same,  nineteen  mm.  and  a 
half. 

Near  Thedfoid,  Rev.  J.  M.  Good willie,  1882:  a  single  specimen. 

This  species  appears  to  be  most  nearly  related  to  Dolatocrinus 
triadactylus  of  Barris,  from  the  Hamilton  Formation  of  Alpena,  Mich- 
igan.* Mr.  Wachsmuth,  who  has  kindly  compared  the  type  of  D. 
Canaden^  with  authentic  examples  of  D.  triadactylus^  in  a  letter  to  the 

*  Desoribed  and  figured  inlthe  "Proceedings  of  the  Davenport  Academy  of  Natural 
Sciences"  for  1S83. 


:•  < 
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writer  states  that  the  latter  ^*  has  the  same  general  form  and  the  same 
arm  formula,  bat  the  basals  are  less  deep  and  have  around  the  column, 
at  a  level  with  the  lower  plane  of  the  calyx,  a  prominent  rim,  and  its 
oimamentation  consists  of  numerous  ridges  arranged  in  triangles  unthout 
'  tubercles,  and  these  outer  ones  enclose  two  smaller  triangles." 


Columns  of  Dolatoorinus. 

Plate  12,  figs  4,  4a. 

Portions  of  the  column  of  one  or  more  species  of  Dolatocrinus  were 
collected  by  Mr.  J.  Pettit,  in  1868,  in  the  shales  of  the  Hamilton  Group 
of  the  township  of  Bosanquet. 

These  consist  of  groups  of  from  two  to  ten  or  more  joints,  which  are 
circular  in  outline  and  depressed  at  the  sutures,  which  are  sometimes 
minutely  crenulated.  In  the  centre  of  each  of  these  groups,  and 
superimposed  upon  two  or  three  joints,  there  is  a  prominent  but  still 
rather  narrow  ring,  which  at  equal  distances  apart  bears  three  lami- 
nar expansions,  which  ai*e  flattened  at  a  right  angle  to  the  joints  on 
which  they  are  placed,  but  in  a  direction  parallel  to  the  axis  of  the 
column.  These  laminar  expansions  are  triangular  in  outline,  in  the 
only  specimen  in  which  their  margin  is  unbroken,  their  bases  are  as 
broad  as  the  cluster  of  joints  of  the  column  of  which  they  form  a  part 
is  high,  and  they  project  from  it  to  a  distance  of  as  far  as  six  milli- 
metres.   The  central  canal  is  very  large  and  circular  in  outline. 


MsaiSTOCRiNus  RUGOsus,  Lyon  apd  Casseday. 

MegxBtocrinus  rugoms,  Lyon  and  Casseday.    1859.    Am.  Joam.  of  8c.  and  Arts, 

Vol.  xxviii,  p.  243. 

Near  Thedford,  Eev.  J.  M.  Goodwillie,  1882 :  one  specimen,  which 
has  been  identified  with  this  species  by  Mr.  Charles  Wachsmuth. 


Msgistoorinus,  Sp.  Indt. 

Plate  13,  figs.  2,  2a,  2b. 

A  specimen  which  Mr.  Wachsmuth  thinks  is  probably  the  central 
dome  plate'of  a  large  Megistocrinus,  was  collected  by  the  Rev.  Hector 
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GuiTie,  near  Thedfordi  in  1882.  At  the  same  locality  and  date  two 
other  and  similar  specimens  were  obtained  by  Mr.  Gurrie,  bnt  the 
original  of  figures  of  2,  2a  and  2b  on  Plate  13  is  the  only  one  that  the 
writer  has  seen. 

Its  dimensions  are :  height,  fourteen  millimetres ;  maximum  breadth, 
sixteen  mm. ;  breadth  at  base,  eight. 

As  viewed  in  one  dii*ection  its  outline  is  somewhat  hatchet-shaped 
with  a  truncated  base,  while,  as  viewed  in  the  opposite  direction,  its 
outline  is  wedge-shaped  with  the  sides  slightly  convex.  The  centre  of 
the  base  is  rather  deeply  excavated  and  surrounded  bj  a  single  row  of 
concave  and  somewhat  oblique  facets.  From  one  point  of  view  the  plate 
broadens  rapidly  from  the  base  upwai'ds  about  as  far  as  the  middle,  and 
its  upper  margin  is  semicircular,  while,  from  another  (at  nearly  a 
right  angle  to  the  fii'st)  it  nari-ows  rapidly  from  below  upwai'ds  and 
outwards  into  a  thin  and  sharp  edge. 

To  the  naked  eye  the  surface  of  the  plate  seems  smooth,  but  when 
examined  under  a  lens  the  base  is  seen  to  be  minutely  granulose  and 
the  sides  and  edge  minutely  corrugated  in  a  longitudinal  direction, 
though  one  of  the  flattened  sides  seems  to  be  much  less  distinctly  cor- 
rugated than  the  other. 


Spine  of  dome  of  Crinoid.     (Genus  and  species  unknown.) 

Plate  13,  figs.  3,  3a. 

The  cuinous  flask-shaped  body  represented  on  Plate  13,  which  is 
evidently  a  spine  from  the  dome  of  some  unknown  crinoid,  was  also 
collected  by  the  Kev.  Hector  Currie,  at  Thedford,  in  1882,  and  presented 
by  him  to  the  Museum  of  the  Survey. 

Its  apex  is  unfortunately  broken  ofl',  but  the  part  which  is  preserved 
is  fourteen  millimetres  in  length  or  height.  The  centre  of  the  base  is 
rather  deeply  excavated  and  suri-ounded  by  a  single  I'ow  or  ring  of 
eight  oblique  facets,  some  of  which  are  faintly  concave.  Immediately 
above  the  base  the  spine  is  swollen  into  a  rather  naii'ow  bulb-like 
expansion,  whose  maximum  breadth  is  five  millimeti*es,  and  above  this 
it  narrows  gradually,  the  breadth  at  the  broken  summit  being  about 
two  mm. 

When  viewed  under  a  lens  the  facets  which  surround  the  central 
excavation  of  the  base  are  seen  to  be  minutely  granulose,  and  the  bul- 
bous part  of  the  spine  is  ornamented  with  iiTCgular  and  longitudinally 
disposed,  but  somewhat  twisted,  thin  and  flat  lamellar  ridges,  which 
are  more  or  less  broken  up  into  low  spines  whose  apices  ^re  directed 
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upwards.     Above  tho  bulb  the  saiiace  is  minutely  and  longitudinally 
corrugated,  but  near  the  apex  it  becomes  nearly  smooth. 

A  certain  general  resemblance  which  this  spine  bears  to  the  spines 
on  the  dome  of  Dorycrinus  camigerus  and  D,  Gouldii,  especially  in  the 
structure  of  the  base,  suggests  the  idea  that  it  may  have  formed  part 
of  the  dome  of  a  crinoid  belonging  to  the  family  Actinocrinidoe. 


Ollaorinus  spinigerus,  Hall. 
Plate  13,  figs.  4, 4a  and  4b. 

Trematocrintuf  ftpinigems,  Hall.    1862.  Fifteenth  Kep.  N.  York  St.  Cab.  Nat.  Hist, 

p.  128. 
G<miastermdocrinu9  gpinigerw,  Meek  &  Worthen.    1866.    Geol.  Surv.  Illinois, 

voL  2,  p.  222. 
OonicLsUroidocrinus  spinigenu,  S.  A  Miller.    1877.    Cat  Am.  Pal.  Foss.,  p.  80. 
OUacrinus  spinigerus,  Wachsmath  &  Springer.  Rev.  Palseocrinoidea,  pt  2,  p.  219. 

Near  Thed ford,  collected  by  the  Rev.  Hector  Currie  in  1883:  one 
perfect  and  exquisitely  preserved  specimen  of  the  calyx,  with  the 
dome  plates  in  situ,  which  he  has  kindly  presented  to  the  museum  of 
the  Survey. 

**This  beautiful  specimen  shews  splendidly  the  interradial  depres- 
sions described  on  page  218,  part  2,  of  the  Revision  of  the  Pala^o- 
crinoidea.  It  also  shows  well  the  ambulacral  or  arm  openings,  and  the 
extended  arm-like  water  tubes,  which  are  represented  exceptionally  in 
this  species,  from  their  base  up,  by  two  independent  appendages; 
while  in  all  other  known  species  of  this  genus  the  tubes  in  this  as  in 
tho  other  interradii,  respectively,  are  suturally  connected  for  some  dis- 
tance, being  only  divided  at  their  outer  ends."     Wachamuth. 

Messrs.  Meek  and  Worthen  with  some  doubt  and  Mr.  S.  A.  Miller 
positively  state  that  this  species  should  be  placed  in  Lyon  <&  Casseday's 
genus  GoniasteraidocrinuSf  rather  than  in  Ollacrinus,  Cumberland. 
Zittel,  however,  in  his  "  Handbuch  der  Paleontologio,"  as  well  as 
Wachsmuth  &  Springer,  in  the  memoir  cited  above,  take  the  opposite 
view  of  the  case. 

Anctrogrinus  bulbosus.  Hall. 

Plate  13,  fig.  5. 

Ancyrocrintu  htdho9U»,  Hall.    1862.    Fifteenth  Rep.N.  York  State  Cab.  Nat  Hist., 

p.  118,  pi.  1,  figs.  25  and  26. 

A  perfect  but  worn  specimen  of  the  root  and  part  of  the  column  of  a 
crinoid  which  is  clearly  referable  to  the  genus  Ancyrocrinus  and  appa- 
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rently  to  the  species  named  above,  has  long  been  in  the  Maseum  of  the 
Survey,  labelled  as  having  been  collected  in  the  township  of  Bosanqnet. 
It  is  thirty-three  millimetres  in  height  from  base  to  summit,  thirteen 
mm.  in  breadth,  as  measured  from  the  apices  of  two  lateral  processes, 
and  foar  across  the  summit.  The  base  is  shortly  and  broadly  conical 
or  bluntly  pointed  as  viewed  laterally,  and  distinctly  quadiungular,  with 
the  sides  faintly  concave,  as  viewed  endways.  In  the  centre  of  the  base 
there  is  a  minute  circular  depression  or  pit,  around  which  at  a  distance 
of  about  two  mm.  there  is  a  circular  impressed  line.  The  four  lateral 
ascending  spinose  processes  upon  which  the  genus  was  based,  are 
represented  by  four  low  conical  protuberances,  which  are  slightly 
flattened  laterally  and  truncated  at  their  apices  in  a  direction  nearly 
parallel  to  the  main  axis  of  the  column.  At  the  summit  of  each  of 
these  truncated  protuberances  there  is  a  longitudinally  oval  depi*e8sion, 
in  the  centre  of  which  there  seems  to  be  a  minute  and  narrowly  linear 
perforation.  Immediately  above  these  processes  the  ascending  column 
is  eight  mm.  broad  and  about  seven-eighths  of  an  inch  long,  and  fi'om 
this  point  it  narrows  gradually  upwards  to  the  summit,  which,  as 
already  stated,  is  four  mm.  in  diameter.  Throughout  its  entire  length 
the  column  appears  to  be  circular,  but  the  specimen  is  very  much 
worn,  and  its  central  canal  as  seen  from  above,  is  distinctly  four  lobed. 


BLASTOIDEA. 

Fentremitidea  filosa.    (N.  Sp.  ?) 

Plate  14,  figs.  1, 1  a,  1  b. 

Perhaps  the  same  as  Pentremites  Whitd,  Hall,  a  description  of  which  may  be 
found  on  page  150  of  the  Fifteenth  Repu  N.  York  St  Cab.  Nat  Hist 

Of  medium  size,  height  about  one-fourth  greater  than  the  maxi- 
mum breadth,  which  latter  ranges  from  a  little  below  the  middle  of 
the  specimen  to  the  base  of  the  radial  sinuses:  lateral  outline  sub- 
ovate  but  conical  at  the  base  and  truncated  at  the  summit :  transverse 
section,  in  the  thickest  part,  pentagonal  in  outline  with  nearly  straight 
sides,  which  latter,  however,  are  very  faintly  depressed  in  the  centi-^, 
and  as  faintly  convex  laterally. 

Ab-oral  side  inversely  and  doubly  pyramidal,  three-sided  at  and 
near  the  base  of  the  body,  but  gradually  becoming  five-sided  and  pen- 
talobate  above ;  its  lower  portion  rather  narrowly  conical  as  viewed 
sideways,   its   upper  moiety  broadening  more  rapidly  upward  and 
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outward.  Oral  side  not  quite  three  times  as  high  as  the  ab-oral,  of 
nearly  equal  thickness  for  about  one- third  of  its  heigh t,  then  narrow- 
ing gradually  and  eonvexly  upwards  from  about  the  middle  of  the 
calyx  to  the  summit :  peristome  narrow  and  concavely  excavated. 

Basals  reaching  rather  more  than  half-way  to  the  bases  of  the 
radial  sinuses,  and  together  forming  a  rather  shallow  cup,  which  is 
three-sided  below,  five-sided  above  and  angularly  five-lobod  at  its 
upper  margin,  and  whose  breadth  above  is  nearly  twice  its  height. 
Basal  plates  three,  two  pentagonal  and  one  quadrangular. 

The  **  bodies"  or  undivided  portions  of  the  radials  broaden  outwards 
more  rapidly  than  the  basals  do,  and  from  this  circumstance  it  follows 
that  an  obtuse  angle  is  formed  at  the  junction  of  the  basals  with  the 
i*adials,  especially  in  a  line  with  the  ambulacra. 

Badials  occupying  about  eleven-thirteenths  of  the  entire  height  of 
the  calyx,  lanceolate  in  outline,  with  a  truncated  base,  and  rather  more 
than  twice  as  high  as  broad.  The  apices  of  each  of  the  two  adjacent 
radials  are  united  so  as  to  form  an  acute  point,  which  projects  a  little 
above  the  oro-anal  surface.  Endial  sinuses  very  deeply  cleft,  and 
occupying  about  nine-tenths  of  the  total  height  of  each  radial.  The 
sides  bordering  the  sinuses  are  elevated  and  formed  into  sharp  edges, 
which  stand  out  at  right  angles  above  the  ambulacra  in  such  a  way  as 
to  form  pi*ominent  radial  lips,  which  are  somewhat  effuse  and  most 
raised  around  the  bases  of  the  ambulacra. 

Ambulacra  linear,  rather  narrow,  increasing  in  breadth  regularly 
but  very  slowly  upwards,  so  that  they  are  nearly  twice  as  broad  at 
their  summits  as  at  their  bases,  which  latter  are  narrowly  i*ounded. 
The  food  gi*oove  in  the  centre  of  each  ambulacrum  deepens  towards 
the  summit,  and  is  almost  obsolete  at  and  near  the  base,  while  the 
outer  sides  of  the  ambulacra  are  depi'cssed  in  such  a  way  as  to  form  a 
deep  groove  on  each  side  next  to  the  radial  lips.  The  whole  surface 
of  each  ambulacioim,  although  convex  towards  the  centre,  is  not  pro- 
minent, but  on  the  contrary  sunk  a  little  below  the  general  level  of 
that  of  the  radials. 

The  inten'adial  on  the  anal  side  is  comparatively  large,  and  plainly 
visible  in  a  side  view,  especially  when  examined  with  a  lens  :  its  outline 
is  rhomboidal,  but  its  apex  is  narrowly  and  rather  deeply  emarginate. 
The  other  interradials  are  extremely  small,  and  not  visible  at  all  in  a 
side  view,  as  they  are  sunk  in  the  oro-anal  excavation,  and  form  a  nar- 
row rim  around  the  spiracles. 

The  posterior  spiracle  is  confluent  with  the  anal  aperture.  The 
other  spiracles  (four  in  number)  are  rather  large,  between  crescentic 
and  renifbrm  in  outline,  rounded  on  their  inner  margins,  and  placed 
close  to  the  central  opening.    They  are  situated   within  the  inter- 
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radials,  and  occupy  nearly  their  whole  area,  leaving  only  a  very  nar- 
row rim  exposed.  They  are  equal  in  size,  similar  in  shape,  and  partly 
divided  in  the  centre  by  an  incomplete  septum.  Central  opening 
pentagonal  or  obscurely  five-lobed,  but  shallowly  and  concavely  emar- 
ginate  on  the  anal  side. 

Summit  plates,  hydrospires,  pinnules  and  column  unknown. 

The  surface  ornamentation  consists  of  exceedingly  fine  concentric 
lines,  which  follow  the  general  contour  of  each  plate.  These  lines  are 
always  too  minute  to  be  seen  without  the  aid  of  a  lens,  but  ai*e  much 
coarser  and  more  sharply  defined  in  some  specimens  than  in  others. 

Dimensions  of  one  of  the  most  perfect  specimens  collected :  Height, 
thirteen  millimeti*es ;  maximum  breadth,  nine  and  a  half  mm. ;  height 
of  radial,  eleven ;  breadth  of  radial,  five ;  depth  of  sinus  of  radial,  nine 
and  a  half. 

Near  Thedford,  Eev.  Hector  Currie,  1876-82 :  nine  specimens,  most 
of  which  are  perfect,  undistorted  and  remarkably  well-preserved. 

A  provisional  name  has  been  given  to  the  specimens  described  above, 
because  it  is  almost  impossible  to  decide  whether  they  are  or  are  not 
identical  with  the  Pentremites  Wfdtei  of  Hall,  owing  to  the  veiy 
peculiar  state  of  preservation  of  the  latter. 

Professor  HalTs  types  of  P.  Whitei  (two  of  which  he  has  kindly  lent 
to  the  present  writer,  for  comparison)  are  all  stated  to  be  '*  crushed"  so 
that  "  their  true  form  cannot  be  known."  One  of  the  specimens 
forwai-ded  by  Professor  Hall  has  the  pinnules  preserved  on  all  sides, 
so  that  the  whole  of  the  inteiTadials  and  summit  charactere,  as  well 
as  the  upper  halves  of  the  radials,  ai*e  completely  hidden  fram  view. 
In  the  other,  most  of  the  pinnules  are  preserved,  especially  on  one 
side.  This  latter  is  the  only  specimen  which  shews  any  of  the  inter- 
radials,  and  in  it  the  writer  has  failed  to  find  more  than  one,  which 
appears  to  be  the  intorradial  on  the  anal  side.  Moreover,  the  char- 
acters of  this  supposed  solitary  interradial  on  the  anal  side  in  one, 
and  those  of  the  lower  and  exposed  half  of  the  body  in  both  of  the 
typical  examples  of  P.  Whitei  that  the  writer  has  been  able  to 
examine,  appear  to  bo  essentially  similar  in  all  respects  to  those  of  the 
corresponding  parts  in  the  Canadian  specimens. 

But,  on  the  other  hand,  Professor  Hall  distinctly  states  that  the 
interradials  of  P.  Whitei  ai*e  "  comparatively  large  and  lozenge  shaped,*' 
and  if  this  is  true  of  any  of  its  interradials  other  than  the  one  on  the 
anal  side,  then  P.  Whitei  must  be  both  generically  and  specifically 
distinct  from  the  specimens  collected  by  the  Eev.  H.  Currie.  Again, 
in  the  original  description  of  P.  Whitei,  the  pseudambulacral  fields 
(ambulacra)  are  said  to  "  extend  a  little  more  than  half  the  length  of 
the  body,"  and  the  pseudambulacral  areas  (or  radial  sinuses)  to  occupy 
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about  two-thirds  the  length  of  the  radials,  fi*om  which  it  would  seem 
that  the  radials  in  Pi-ofessor  Hall's  species  are  not  nearly  so  deeply  cleft' 
as  they  are  in  the  Canadian  specimens. 

By  whatever  name  they  may  eventually  be  known,  the  Thedford 
specimens  now  under  consideration  differ  from  the  genus  PentremiteSy 
as  recently  restricted  by  Btheridge  &  Carpenter  in  their  "  Catalogue  of 
the  Blastoidea  in  the  British  Museum,"  in  the  fact  that  only  the  inter- 
radial  on  the  anal  side  is  visible  in  a  side  view.  In  this  particular,  as 
well  as  in  the  fact  that  the  posterior  spiracles  are  confluent  with  the 
anus,  they  resemble  Troastocrinus  as  defined  in  the  monograph  just 
cited,  but  their  base  is  not  long  and  tapering,  and  upon  the  whole  they 
seem  to  agree  best  with  the  characters  of  Pentremitidea  as  expressed  in 
the  same  volume. 


NuGLBOOBiNUS  SLBOANS,  Conrad. 

Plate  14,  fig.  2.  (Summit  plates  only.) 

Nudeocrinm  degans,  Conrad.    1842.    Joum.  Ac.  Nat  So.  Phil.,  voL  VIII.,  p.  289, 

pL  16,  fig.  17. 
«  "     Hall  (as  of  Conrad).    1862.    Fifteenth  Rep.  N.  York  St  Cab. 

Nat  Hist,  p.  147,  pi.  1,  figs.  14  and  15. 
Nudeocrinw  Zuctna  f  Hall.     Montgomery.     1881.     Can.  Nat  and  GeoL  (N.  S.) 

vol.  X.,  p  80,  with  three  woodcuts. 
NudeocrinuB  CanadengiSf  Montgomery.    lb.,  p.  88. 
EUectcrinus  lucina,  Hall,  var.  CanadermSf  Mongomery.  Etheridge  and  Carpenter. 

1886.   Cat  Blast  Brit.  Mus.,  p  36,  pL  18,  fig.  19. 

Near  Thedford,  Eev.  Hector  Currie,  187T-82 :  five  specimens. 

These  differ  slightly  from  typical  specimens  from  the  State  ot  New 
York,  in  being  not  quite  so  globose  in  their  contour.  Judging  from 
diagrams  forwai-ded  by  Mr.  Wachsmuth  there  would  appear  to  be  some 
minor  differences  in  the  shape  and  number  of  the  summit  plates  in 
examples  from  the  two  localities,  but  as  the  sutui'es  between  these 
plates  are  nearly  always  difficult  to  define,  these  supposed  differences 
may  be  more  apparent  than  real.  In  each  of  the  Canadian  specimens 
the  summit  plates  are  preserved,  and  these,  as  represented  in  the  figure 
on  plate  14,  appear  to  be  seven  in  number,  viz.,  one  rather  large  and 
somewhat  excentric '  central  or  sub-centi*al  plate,  which  is  partly 
sun*ounded  by  four  large  and  two  small  proximals.  In  the  New  York 
specimens,  the  lower  portion  of  the  central  or  sub-central  plate  is 
divided  transversely  by  a  suture  in  such  a  manner  as  to  separate  from  it 
an  eighth  and  distinct  anal  plate,  which  is  pentagonal  in  outline,  and 
of  which  suture  or  plate  no  trace  has  yet  been  detected  in  the  Canadian 
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specimens.  In  other  species  of  the  genus,  however,  Mr.  Wachsmath 
states  that  some  of  the  sutures  of  the  summit  plates  are  as  frequently 
anchylosed  as  not,  and  it  may  be  that  this  is  the  case  with  the  suture 
in  question  in  the  few  Canadian  examples  of  N.  elegans  that  have  yet 
been  collected.  Further,  the  outer  margin  in  each  of  the  four  large 
proximals  in  the  New  York  specimens  of  N,  elegans  is  represented  by 
Pi*ofe8sor  Hall,  as  well  as  by  Mr.  Wachsmuth,  as  convex  in  the  middle 
and  concave  only  at  the  sides,  whereas  the  outer  margin  in  each  of  the 
larger  proximals  of  the  Canadian  specimens  is  uniformly  though  rather 
shallowly  concave.  Still,  these  differences,  whether  real  or  apparent, 
can  scarcely  be  regarded  as  of  specific  importance,  and  Professor  E. 
P.  Whitfield,  who  has  kindly  compared  some  of  the  specimens  collected 
by  the  Rev.  H.  Currie  with  Conrad's  type  of  JV.  elegoois  now  in  the 
American  Museum  of  Natural  History  in  New  York  city,  entei-tains 
no  doubt  as  to  their  identity  with  that  species. 

Some  of  the  specimens  collected  by  Mr.  Currie  are  more  elongated 
than  others,  and  it  was  at  one  time  supposed  that  the  most  elongated 
forms  might  possibly  be  referable  to  N,  lucina,  Hall,  but  in  that  species, 
as  shown  in  an  authentic  specimen  forwaixied  by  Professor  Whitfield 
and  as  stated  by  Prof.  Hall,  the  sides  are  deeply  and  angularly  concave 
whereas  those  of  N,  elegans  are  nearly  flat. 


Gbanatoobinus  Lbda,  Hall  (Sp.) 

Plate  14,  figs.  3,  8  a,  3  b,  8  c,  3d  and  8£ 

Pentremiies  leda,  Hall.  1862.     Fifteenth  Rep.  N.  York  St.  Cab.  Nat  Hist,  p.  149, 

pi.  1,  fig.  11. 
Peniremitidea  leda,  Hall  ?  sp.,  Etheridge  and  Carpenter.  1886.  Cat  Blast  in  Brit 

Mufl.,  pp.  12, 17, 104,  pi.  5,  figs.  12, 13  and  14. 

Near  Thedford,  Eev.  Hector  Currie,  18T8  :  three  perfect  and  beauti- 
ful specimens,  two  of  which  are  entirely  free  from  distortion. 

All  three  have  been  directly  compared  with  two  of  the  types  of 
Pentremtes  Leda  kindly  forwarded  by  Professor  Hall,  which  latter, 
however,  are  crushed  nearly  flat  laterally  and  do  not  shew  any  of  the 
spiracles.  The  only  appreciable  difference  that  the  writer  has  been 
able  to  detect  between  the  Canadian  and  the  New  York  State  speci- 
mens, is  that  in  the  former  the  whole  surface  of  each  of  the  inter- 
i*adials,  all  of  which  are  visible  in  a  side  view,  is  distinctly  but  irregu- 
larly corrugated  when  examined  with  a  lens,  while  in  the  latter  most 
of  the  surface  is  covered  by  fine  lines  which  follow  the  contour  of  each 
plate,  and  by  only  a  few  and  less  distinct  corrugations  which  are  often 
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altogether  absent.  This  difference,  even  if  constant,  which  it  does  not 
appear  to  be,  is  probably  not  even  of  varietal  importance. 

The  species  is  placed  in  the  genus  Ghranatocrinus,  rather  than  in  Pen- 
tremtidea  as  suggested  by  Etheridge  and  Carpenter,  mainly  on  the 
authority  of  Mi*.  Wachsmuth,  who  informs  the  writer  that  it  "  is 
intermediate  between  Grranatoerinus  and  PerUremitidea,  but  nearer  the 
former.  It  has  five  circular  spiracles,  that  of  the  posterior  side 
confluent  with  the  anal  aperture ;  all  five  deltoid  pieces  are  plainly 
seen  in  a  side  view,  and  the  ambulacra  extend  to  almost  the  full 
length  of  the  calyx ;  the  basals  slightly  projecting." 

Professor  Whitfield  thinks  that  the  Pentremites  Maia  of  Hall  is  only 
a  variety  of  the  present  species. 


CoDASTBR  Canadensis,  Billings. 
Plate  14,  Figs.  4  and  4  a. 

Codaster  Cdnadensis^  Billings,  1869.    Am.  Joum.  Sc.  and  Arts,  Series  2,  vol. 

XLVIIL,  p.  79. 
"  "  "         1870.    Ann.  Mag.  Nat  Hist,  Series  4,  vol.  V., 

ppw  262,  263. 
"  "  "         1874.    GeoL  Surv.  Can.,  Pal.  Foss.,  vol.  XL,  pp. 

100, 101. 
Codcuter  Hxndd,  Etheridge  and  Carpenter.   1882.    Ann.  and  Mag.  Nat  Hist., 

Series  5,  vol.  IX.,  p.  236. 

The  types  of  C.  Oanadmsis  appear  to  have  been  collected  by  Mr. 
Johnson  Pettit  in  1868  in  the  township  of  Bosanquet,  and  from  the 
same  township,  three-quarters  of  a  mile  fi*om  Thedford,  the  Eev. 
Hector  Currie  has  since  obtained  twelve  other  specimens,  two  of 
unusually  large  size,  in  1882-84,  three  of  which  he  has  kindly  for- 
warded to  the  writer  for  examination  and  study. 

Although  the  name  suggested  by  Mr.  Billings  is  here  provisionally 
retained,  partly  because  it  is  the  oldest  and  partly  because  it  was  pub- 
lished in  one  of  the  Survey  reports,  it  is  quite  possible  that  it  may 
have  to  be  abandoned  in  favour  of  the  later  name  given  to  it  by  Messrs. 
Etheridge  and  Carpenter,  on  the  ground  that  the  former  was  not 
accompanied  by  a  recognizable  definition  of  its  specific  characters. 

On  page  92  of  a  paper  entitled  "  On  the  Devonian  Fossils  of  Canada 
West,"  published  in  the  "Canadian  Journal'*  (of  Toronto)  for  May, 
1860,  in  reference  to  the  genus  Cyrtodonta^  Mr.  Billings  himself  writes : 
"  I  have  been  the  first  to  describe  correctly  and  illustrate  this  genus 
under  a  name  that  is  in  no  respect  inappix>priate,  and  I  have  a  right  to 
retain  that  name  against  those  which  are  objectionable  or  not  founded  an 
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an  intelligible  generic  description."  The  claose  italicized  (the  italics  are 
the  present  writer's)  if  applicable  to  a  genus  ought  to  be  equally  so  to 
a  species,  and  if  this  be  the  case,  the  few  remarks  published  about  some 
of  the  minute  structui*al  peculiarities  of  C,  Canadenis  can  scai'cely  be 
regarded  as  an  intelligible  specific  description. 

But,  in  spite  of  Mr.  Billings'  contention,  the  majority  of  American 
paleontologists  seem  to  have  rejected  his  genus  Cyrtodonta  and  to  have 
adopted  the  earlier  name  CypricarditeSf  Conrad,  notwithstanding  the 
ezti*emely  vague  and  unsatisfactory  definition  of  the  characters  of  the 
latter,  and  every  naturalist  knows  that  many  of  the  species  proposed 
by  such  writers  as  Linnseus  and  Lamarck  in  Europe,  and  Bafinesque 
and  Conrad  in  America,  are  universally  accepted  to-day  although  no 
one  pretends  that  they  could  be  identified  from  the  original  descrip- 
tion. It  is  also  only  proper  to  add  that  although  the  shales  of  the 
Hamilton  Group  of  Ontario  have  been  diligently  examined  by  many 
collectors  for  the  last  twenty  yeare,  it  has  yet  to  be  shewn  that  they 
have  yielded  more  than  one  species  of  Codaster,  and  lather,  that  the 
types  of  (7.  Canadensis  have  for  many  years  been  preserved  in  the 
Museum  of  the  Survey  which  is  and  always  has  been  freely  accessible 
to  all. 

Eleutheroobinus  Cassedati,  Shumaitl  and  Tandell. 

Plate  14,  figs.  5,  5a  and  5b. 

Eleulherocrinw  Qutedayi,  Shumaid  and  Yandell.   1856.    Free.  Ac.  Nat  Sc.  PhiL, 

vol.  VEIL,  p.  73,  plate  2. 

Keai*  Thedford,  Bev.  J.  M.  Groodwillie,  1882 :  two  good  and  exception- 
ally well  preserved  specimens,  one  of  which  (the  original  of  the  figures 
on  Plate  14)  he  has  generously  presented  to  the  Museum  of  the  Sui-vey. 

In  reference  to  this  latter,  which  he  has  minutely  examined,  Mr. 
Wachsmuth  writes:  "Youi*  specimen  is  most  beautifully  preserved, 
especially  the  ambulacra  which  are  excellently  shewn,  the  food  grooves 
can  be  followed  up  to  the  sockets  of  the  pinnules.  I  think  the  anus 
has  never  been  described  in  this  genus,  it  having  been  taken  for  a 
mere  break  in  the  plate.  Youi*  specimen  shows  that  it  is  located  at  the 
right  upper  edge  of  the  azygos  radial,  which  is  somewhat  excavated 
and  constitutes  the  outer  wall  of  the  triangular  aperture." 
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MOLLUSCOIDBA. 
BEACHIOPODA. 

LlNOULA  LIGEA,  Hall. 

LinguUi  Ixgea,  HalL    1860.    ThirteeDth  Rep.  N.  York  St  Cab.  Nat  Hist,  p.  76. 
**         "       1867.    Pal.  St  N.  York,  voL  IV.,  part  1,  p.  7,  pL  1,  figs.  2a, 

and  2b. 

Near  Thedford,  Eev.  Hector  Cume,  1882 :  one  specimen. 

LiNQULA  Thsdfordbnsis,    (N.  Sp.) 

Plate  15,  fig.  1. 

Shell  strongly  compressed,  thickest  in  the  umbonal  region :  lateral 
outline  rather  broadly  subelliptical ;  length  about  one-thiixi  gi*eater 
than  the  maximum  breadth.  Lateral  margins  nearly  sti*aight  and 
but  slightly  convex  in  their  cen\i*al  portions,  but  narrowing  gently  in 
a  convex  curve  at  and  towards  each  extremity;  anterior  margin 
regularly  roi^nded ;  cardinal  slopes  slightly  convex,  diverging  forward 
and  outward  from  the  beaks  at  an  angle  of  about  one  hundred  and 
twelve  degrees,  and  not  at  all  angnlai*  or  even  subangular  at  their 
junction  with  the  lateral  margins ;  beaks  small  and  not  veiy  prominent. 

Surface  polished  and  glossy,  but  marked  with  fine,  concentric,  raised 
lines  of  growth,  which  ai'e  ci*os8ed  by  numerous,  closely  arranged  and 
almost  equally  minute  radiating  i*aised  lines,  which  extend  from  the 
beaks  to  the  anterior  margin  and  are  most  prominent  on  and  near  the 
latter. 

Dimensions  of  the  specimen  figured :  maxiiimm  length,  fifteen  milli- 
metres and  a  half;  greatest  breadth,  eleven  mm. ;  maximum  thickness, 
two  and  a  half.  In  another  specimen  the  dimensions  are :  length, 
twenty-one  mm. ;  breadth  (approximately)  fourteen  and  a  half;  thick- 
ness, three. 

Near  Thedford,  Eev.  Hector  Currie,  1882 :  two  specimens,  the  smal- 
ler and  more  perfect  of  which  is  figui*ed.  In  the  other  the  beak  is 
somewhat  more  prominent  and  pointed. 

This  species  seems  to  be  somewhat  nearly  related  to  the  lAngula 
maida  of  Hall,  ^but  differs  therefrom  in  its  broader  and  more  regularly 
elliptical  outline,  as  viewed  laterally,  as  well  as  in  the  greater  convexity 
of  its  cardinal  slopes,  which  diverge  at  a  much  more  obtuse  angle.    It 

*Pal.  State  New  York,  yol.  IV.,  pt  1,  p.  9,  pi,  2,  fig.  13. 
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approaches  also  in  shape  to  the  oval  variety  of  L,  punctata  represented 
by  figure  6  f  of  plate  1  of  the  first  part  of  the  fourth  volume  of  the 
"  Palaeontology  of  the  State  of  New  York,"  but  is  broader  in  proportion 
to  its  length  and  its  surface  is  not  punctate. 


Productklla  (Strophalosia?)  trungata,  Hall. 

Plate  16,  figs.  1  and  2. 

Prodvdm  tnmcalm,  HalL  1857.  Tenth  Bep.  N.  York  St  Cab.  Nat  Hist,  p.  171. 
StTopkomena  pusttdosa,  Hall.    1843.    Geol.  Rep.  4th  Distr.  N.  Y'ork,  p  189,  fig.  4, 

"but  not  Productus pustvioms,  Phillips. 
ProdvcteUa  fnmooto,  HalL  1867.    PaL  State  N.  York,  vol.  IV.,  pt  1,  p  160,  pL  23, 

figs.  12-24. 
iVodticftM  (ProdticeeZ^)  trunca^itf,  (Hall)  Walcott   1884.  PaL  Eureka  Dist,  p.  131, 

pL  14,  fig.  2. 

Bartlett's  Mills,  near  Arkona,  and  near  Thedford  in  the  town- 
ship of  Bosanquet,  Revs.  Hector  Currie  and  J.  M.  Groodwillie,  1882 :  a 
few  specimens  which  ai-e  refeired  to  this  species  solely  on  the  authority 
ofPi-ofB.  P.  Whitfield. 

As  compared  with  Professor  Hall's  description  and  figures  of  P. 
truncataf  however,  th^e  specimens  seem  to  differ  materially  in  their 
far  less  convex  ventral  valves,  (which  resemble  Leptcma  or  Chonetes 
in  this  respect  rather  than  Productus  or  Productella,  whose  umbones  are 
not  at  all  prominent,  and  neither  broadly  nor  distinctly  troncated.  It 
is  difficult  to  see  how  the  specimens  from  Arkona  and  Thedford  are  to 
be  distinguished  from  some  forms  of  the  Strophalosia  productoides  of 
Murchison,  especially  from  such  as  are  represented  on  plate  19,  figures 
15,  16  and  19  of  Dr.  Davidson's  monograph  of  the.  British  Devonian 
Brachiopoda. 

In  1882  several  good  examples  of  S.  productoides  were  collected  by 
Dr.  B.  Bell  from  rocks  apparently  of  about  the  age  of  the  Hamilton 
Formation  on  the  Athabasca  Eiver  in  the  firet  ten  miles  below  the 
Clearwater,  the  most  perfect  of  which  is  represented,  for  comparison, 
on  Plate  XV.    This  beautiful  fossil  was  compared  by  Dr.  Davidson 
with  authentic  English  and  European  examples  of  8,  productoides  and 
pronounced  somewhat  confidently  to  be  identical  therewith  (as  the 
writer  had  previously  supposed  was  the  case)  in  the  spring  of  1883. 
In  the  specimens  from  Ai*kona  and  Thedford  the  umbones  are  not  so 
prominent  and  the  so-called  pseudo-deltidium  not  so  distinctly  marked 
as  in  those  from  the  Athabasca,  but  these  apparent  differences  seem 
largely  attributable  to  the  much  greater  size  of  the  latter  and  David- 
son's figures  show  that  specimens  from  various  localities  in  England 
vary  quite  as  much  in  both  of  these  characters. 
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It  is  true  that  in  two.  of  the  specimens  fi'om  Arkona,  though  appar- 
ently not  in  all,  the  beak  of  the  ventral  valve  is  very  faintly  truncated, 
but  DeVemeuil  represents  the  beak  of  the  corresponding  valve  of  the 
shell  which  he  calls  Productus  membranacens  and  which  Davidson 
places  in  the  synonymy  of  S.  productoideSt  as  distinctly  truncated. 
Prof  Hall  states  that  "  on  the  authority  of  M.  de  Verneuil,  the  Stro- 
phomma  pustulosa  has  been  referred  to  the  Productus  (Strophalosia) 
Mwrehisonianus  of  De  Konick,"  or,  in  other  words,  that  De  Verneuil 
thinks  P.  truncatOy  Hall,  is  synonymous  with  the  shell  which  Davidson 
calls  8.  productoideSf  and  to  the  writer  it  seems  that  de  Yerneuirs  figu- 
res of  Productus  membranaceus  would  do  very  well  for  P.  truncata.  On 
the  other  hand,  Mr.  C.  D.  Walcott  considers  that  the  two  shells,  i.  e., 
P.  truncata  and  8,  productoides,  '*  present  but  very  few  characters  in 


common." 


Chonetes  garinata,  Conrad. 

Strophomena  carinata,  Conrad.  1842.  Joum.  Ac.  Nat  8a  Phil.,  vol.  VIIL,  p.  257. 

"         syrtdlis,  Conrad.      "     lb.,  p.  264,  pi.  14.  fig.  1. 
Chonetes  coronata,  Hall.  1867.  Pal.  State  N.  York,  vol.  IV.,  pt  1,  p.  133,  pi.  21, 

fifiis.  9-12,  incL 
Chonetes  carinata,  S.  A.  Miller  (as  of  Conrad).  1877.  Am.  Pal.  Fosa.,  p.  108. 
Chonetes  coronata,  Whitfield.  1882.  GeoL  Wiscoas.,  vol.  IV.,  p.  327,  pi.  25,  fig.  16. 

Bartlett's  Mills,  near  Arkona,  Kev.  J.  M.  Groodwillie,  1882 :  one  per- 
fect and  well  preserved  specimen  showing  the  exterior  of  both  valves. 

Professors  James  Hall  and  B.  P.  Whitfield  both  think  that  the  speci- 
fic name  of  this  shell  should  be  written  coronata  rather  than  carinata. 
The  former  doubtless  would  be  the  more  appropriate  of  the  two. 


Strbptorhtnchus  psrversum,  Hall. 

Orthis perversa.  Hall.  1857.  Tenth  Rep.  N.  York  St  Cab.  Nat  Hist,  p.  97. 
OHhisina  altemata,  Hall.  1860.  Thirteenth  Rep.  N.  Y.  St.  Cab.  Nat  Hist 
Streptorhynchus  perversa.  HalL  1867.  PaL  State  N.  York,  vol.  IV.,  pt  I,  p.  72,  pi.  9, 

figs.  13-17  and  fig.  26. 

Lot  24,  Concession  3,  Township  of  Bosanquet,  J.  Bichardson,  1859 : 
one  small  but  perfect  specimen  which  was  identified  with  this  species 
or  variety  many  years  ago  by  Mr.  B.  Billings. 

Professor  Hall  regards  8.  perversum  as  only  a  varietal  form  of 
8.  Chemungensef  Conrad. 
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Strophodonta  plicata,  Hall. 

Strophodmta  pliocUa,  Hall.  1860.  Thirteenth  Rep.  N.  York  8t  Cab.  Nat.  Hist., 

p.  90. 
«  "  '«    1867.     PaL  State  N.  York,  voL  IV.,  pt.  1,  p.  144,  pi. 

63,  figs.  30-32. 

Near  Thedford,  Eev.  J.  M.  Goodwillie,  1882:  one  rather  small  but 
very  characteristic  specimen. 

Spibifxra  subdsoussata.    (N.  Sp.) 
PI.  15,  figs.  3  and  3  a. 

Shell  somewhat  compressed,  the  maximam  thickness  through  the 
closed  valves  being  a  little  less  than  one-half  the  gi'eatest  length  of  the 
ventral  valve :  latei*al  outline  transversely  rhomboidal  or  obscurely 
pentagonal,  but  with  the  front  margin  nearly  semicircular :  breadth  a 
little  greater  than  the  length :  greatest  breadth  at  the  hinge  line, 
whose  extremities  are  angular. 

Ventral  valve  considerably  elevated  at  the  umbo :  caixlinal  margins 
diverging  at  an  angle  of  about  132^  :  mesial  sinus  broad  and  shallow, 
especially  at  and  near  the  anterior  margin :  area  large,  ascending  and 
obliquely  flattened,  rather  more  than  one-fourth  as  high  as  broad  and 
transversely  striated,  pseudo-del tidium  also  large,  its  breadth  at  the 
base  nearly  equalling  ii&  height. 

Doi'sal  valve  very  moderately  convex,  with  a  broad,  low,  rounded 
mesial  fold,  which  is  most  strongly  defined  on  and  at  the  anterior  margin. 

Surface  ornamented  by  about  fifteen  low,  rounded  ribs  on  each 
side  of  the  mesial  fold  and  sinus.  The  central  portion  of  each  valve 
is  quite  devoid  of  ribs,  but  the  whole  sui*face  is  faintly  and  concentrically 
striated,  and  the  ribs  on  the  lateral  areas  are  marked  with  exceedingly 
minute  and  closely  arranged  radiating  lines. 

Dimensions  of  the  only  specimen  collected:  maximum  length,  thirty- 
eight  millimetres  ;  greatest  breadth,  forty-five  mm. ;  approximate  thick- 
ness through  the  closed  valves,  eighteen ;  height  of  hinge  area  in  the 
ventral  valve,  twelve ;  breadth  of  pseudo-deltidium  of  the  same,  at  its 
base,  eleven. 

Banks  of  the  Thames  River,  Moraviantown,  Eev.  J.  M.  Goodwillie, 
1882  :  one  imperfect  and  not  very  well  preserved  specimen. 

The  shape  and  coarser  markings  of  this  shell  are  extremely  like 
those  of  the  S.  aspera  of  Hall,*  from  "  calcareous  shales  of  the  age  of 

*  OeoU  Iowa,  vol.  I.,  part  2,  (1858)  p.  508,  pU  4.  figs.  7  a,  b,  c,  d. 
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the  Hamilton  Group''  in  Iowa  and  Illinois.  In  Professor  Hall's  species, 
however,  the  entire  surfkce  of  the  valves  is  represented  as  granalose, 
whereas  in  the  8.  subdecttssataf  in  addition  to  the  concentric  lines  of 
growth  which  ai*e  common  to  all  brachiopodous  shells,  the  ribs  on  the 
lateral  areas  are  marked  by  exceedingly  fine  and  crowded  radiating 
lines,  which  are  scarcely  visible  to  the  naked  eye,  and  no  traces  of 
granulations  can  be  detected,  or  have  yet  been  detected,  on  any  por- 
tion of  its  surface. 


NUOLSOSPIRA  OONOINNA,  Hall. 

Atrypa  concinna.  Hall.  1843.    GeoL  Bep.  Fourth  Distr.  N.  York,  p.  200,  fig.  3. 
Nudeotpira  ccmcinna,  HalL  1859.    Twelfth  Rep.  N.  |York  St  Cab.  Nat  Hist, 

pp.  25  and  26. 
"  "  «      1857.    Pal.  Stole  N.  York,  vol.  IV.,  pt  1,  279,  pi. 

45,fi2s.  33^7. 

Near  Thedfoi'd,  Bev.  J.  M .  Goodwillie,  1882  :  nine  good  specimens. 


Mbristblla  unisuloata,  Coni*ad. 

Atrypa  tmmilcata,  Ck)nrad.  1841.    Ann.  Bep.  PaL  N.  York,  p.  56. 

RhynchoneUa  vnimdcata,  HalL  1857.  Tenth  Rep.  N.  York  St  Cab.  Nat  Hist,  p.  125. 

Aihyris  (/)  tmiwlccUa,  Billings  (as  of  Conrad).  1860.    Canadian  Journal,  pL  32, 

figs.  39-42. 
MeristeUa  unisvkata,  Hall.  1867.  PaL  Stote  N.  York,  voL  IV.,  pt  1,  p.  309,  pL  50, 

figs.  18, 85. 

Township  of  Bosanquet,  Mr.  J.  Pettit,  1868 :  two  ventral  valves ;  and 
near  Thedford,  Bev.  J.  M.  Goodwillie,  1882 :  one  specimen  with  both 
valves  preserved.  The  species  has  previously  been  recorded  from  the 
Comiferous  Limestone  of  Ontario,  but  the  specimens  indicated  above 
are  the  only  ones  that  the  writer  has  seen  from  the  Hamilton  Group 
of  that  province. 

Mbristella  Haskinsi,  Hall. 

MeritteUa  Haskinsi,  HalL  1860.  Thirteenth  Bep.  N.  York  St  Cab.  Nat  Hist,  p.  84. 

"      1867.  PaL  State  N.  York,  voL  VI.,  pt  l,p.  306,  pi.  49, 
•    figs.  23,  35. 

Near  Thedfoi-d,  Rev.  J,  M.  Goodwillie,  1882  :  one  specimen  which  is 
nearly  perfect,  but  which  has  most  of  the  outer  and  part  of  the  inner 
layer  of  the  test  exfoliated. 
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BbTIZA   (TrIMATOSPIIIA)  NOBILI8,  HalL  H 

Ehynchogpira  nobUis,  Hall.    1860.    Thirteenth  Rep.  N.  York  St  Cab.  Nat.  Hi^t 

p.  83. 
Trematoipira  f  nohilis,  Ball    1867.    Pal.  State  N.  York,  vol  IV.,  pt  1,  p.  412,  pi. 

63,  figs.  33-36. 

Near  Thedford,  J.  Bichardson,  1859,  and  Bev.  H.  Carrio,  1882 : 
apparently  not  uncommon.  The  specimens  from  this  locality,  though 
nearly  always  much  distorted,  are  often  perfect  and  well  preserved. 

In  his  '^  Handbach  der  Palseontologle,"  (vol.  I.,  p  .686)  Zittel  admits 
both  Bhynchaspira  and  Trematospira  of  Hall  as  sub-genera  of  Betzia, 
King,  though  Billings,  in  1870,  maintained  that  they  are  merely 
synonyms  of  that  genus. 

MOLLUSCA. 
LAMELUBBANCHIATA. 

Ptbrinsa  flabbllitm,  Conrad. 

Avieulaftabdta,  Conrad.    1842.    Joum.  Ac  Nat  Sc  Phil,  voL  YIIL,  p.  238,  pL 

12,  fig.  8. 
Pterineaflabdlum,  Conrad,    a  A.  Miller.  1877.    Am.  Pal.  Foss.,  pi  201. 

"  "  "  Hall.    1883.    PaL  SUte  N.  York,  voL  v.,  pt.  1. 

(advance  copies)  pi.  14  and  pL  15,  fig.  1. 

Township  of  Bosanquet,  Mr.  J.  Pettit,  1868 :  five  well  presei-ved 
specimens. 

Grammtsia  abouata  ?  Conrad,  Yar. 

Qrammyna  iLeptodomus  f)  ahniola.  Hall  (as  of  CV>Dra(l).   1883.     PaL  SUte  N. 

York,  vol.  Y.,  pt  1  (advance  copies),  p.  15,  pL  61,  figs.  1-9. 

Township  of  Bosanquet,  Mr.  J.  Pettit,  1868 :  an  imperfect  cast  of  the 
interior  of  the  right  valve  of  a  shell  which  may  represent  a  local 
variety  of  this  species.  An  equally  imperfect  cast  of  a  smaller  but  in 
other  respects  similar  specimen,  was  collected  by  the  Bev.  Hector 
Currie  near  Thedford,  in  1882. 

GASTEROPODA. 

To&BO  Shuxabdi,  De  Yemeuil. 
Plate  16,  fig.  3. 

Turbo  S^umardi,  De  Yemeoil.    1846.    BuU.  de  la  Soc.  G^L  de  France. 
«  «  «         «i        HalL    1879.    PaL  State  N.  York,  vol.  V.,  pt  2, 

p.  135,  pL  29,  figs.  1-4. 

Township  of  Bosanquet,  Mr.  J.  Pettit,  1868 :  one  large  and  character- 
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istic  cast  and  a  smaller  one,  both  of  which  show,  more  or  less  dis- 
tinctly, either  the  blunt  angulation  of  the  periphery  of  the  body  whorl 
or  the  distant  nodes  on  the  shoulder  above  it. 

The  reference  of  this  shell  to  the  Linnffian  genus  Tiwbo  does  not  seem 
to  the  writiu*  to  be  entirely  satisfactory,  and  it  is  not  easy  to  define  in 
what  particular  it  differs  from  Platyostoma. 


Plattosras  carinatum,  Hall. 
Plaiyceras  carinatum,    Hall.  1862.  Fifteenth  Rep.  N.  York  St  Cab.  Nat  Hist, 

p.  as. 

"  "  «      1876.  lUustr.  Dev.  Foss.,  pi.  2,  figs.  12-29  and  (1879) 

PaL  State  N.  York,  vol.  V.,  pt  2,  p  5,  pL  2,  figs. 
12-29. 

Township  of  Bosanquet,  Mr.  J.  Petti t,  1885 :  five  specimens. 


Plattosras  quinquesinuatum,  Ulrich. 

Plate  15,  figs.  5  and  6,  and  plate  16,  fig.  5. 

Platyceras  qwnquennvatvm,  Ulrich.  1886.  Contr.  to  Americ.  Palseont,  Cincinnati, 

vol.  I.,  p.  29,  pL  3,  figs.  4,  4a,  and  4b. 

!N'ear  Thedford,  Bev.  J.  M.  Goodwiilie,  1882 :  three  fine  specimens. 

This  species,  which  is  very  nearly  related  to  some  forms  of  the  P. 
symmetricum  of  Hall  fi-om  the  Hamilton  Formation  of  the  State  of 
New  York,  was  described  from  specimens  collected  from  the  "  Middle 
Devonian  "  of  the  Falls  of  the  Ohio. 

Plattosras  (Orthontohia)  oonicum.  Hall. 

Plate  16,  fig.  4. 

Platyceras  canictm,  Hall.  1862.  Fifteenth  Bep.  N.  York  St  Cab.  Nat  Hist,  p.  31. 
Platyceras  (Orihonychia)  oonicum^  Hall  1876.  Ulustr.  Dev.  Foss.,  pL  1,  figs.  13- 

23,  and  pi.  2,  figs.  30  and  31.   Also,  Pal.  State  N. 

York,  voL  V.,  pt  2,  (1879)  p.  3,  pi.  1,  figs.  13-23, 

and  pL  2,  figs.  30  and  31. 

One  fine  specimen  of  this  species  was  collected  in  the  township  of 
Bosanquet  by  Mr.  J.  Pettit  in  1868,  another  near  Thedford  in  the  same 
township  by  the  Eev.  Hector  Currie,  and  a  third,  also  near  Thedford, 
by  the  Bev.  J.  M.  Goodwiilie,  in  1882,  all  of  which  are  now  in  the 
Museum  of  the  Survey.  The  species  was  first  recorded  as  occurring 
near  Widder  by  Professor  Hall  in  1876. 
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Flattostoica  lineatum/ Conrad. 

PkttyoBtoma  lineatum,  Conrad.  1842.  Joum.  Ac.  Nat  Sc.  PhiL,  voL  VUI.,  pt.  2, 

p.  276,  pi.  17,  fig.  7. 
"  «         HalL   1876.    Illaitr.  Dev.  Foes.,  pi.  9,  figs.  1-21,  and  Pal. 

State  N.  York,  (1879)  voL  V.,  pt  2,  p.  21, 
pi.  10,  figs.  1-21. 

Township  of  Bosanquet,  Mr.  J.  Pettit,  1868,  and  near  Thedford,  ftev. 
J.  M.  Goodwillie,  1882:  several  well  preserved  and  nearly  perfect 
specimens.  The  species  is  not  uncommon  in  the  Corniferoos  Limestone 
of  Ontario. 

In  his  Catalogue  of  "  American  Palseozoic  Fossils/'  Mi*.  S.  A.  Miller 
has  changed  the  name  of  Coni*ad's  genus  Platyostoma  to  Platystama, 
but  Zittel,  in  his  '^  Handbuch  der  Palffiontologie/'  retains  both  names 
on  the  gi'ound  that  the  latter  had  previously  been  pi*oposed  by  Homes 
for  a  totally  distinct  genus  or  rather  subgenus  of  gasteropoda,  from 
the  Triassic  rocks  of  Europe. 

Platyostoma  plicatum.    (N.  Sp.) 
Plate  16,  fig.  6. 

Shell  turbinate,  about  as  broad  as  high,  whorls  certainly  three  (and 
perhaps  four  when  perfect,  the  nuclear  portion  being  broken  off  in 
the  only  specimen  collected)  increasing  rapidly  in  size,  the  later  ones 
ventricose,  flattened  above  and  step-shaped  but  with  a  rounded  shoulder ; 
suture  distinct  and  nearly  rectangular ;  spire  moderately  elevated  but 
much  shoi-ter  than  the  height  of  the  aperture;  body  whorl  strongly 
inflated,  its  base  apparently  imperfoi*ate  or  nearly  so ;  aperture  sub- 
circular. 

The  only  part  of  the  test  that  happens  to  be  pi*eserv6d  is  a  rather 
large  piece  of  the  upper  part  of  the  body  whorl  immediately  at  and 
behind  the  outer  lip.  In  this  region  there  are  indications  of  faint  spiral 
grooves  with  low  rounded  spiral  radges  between  them,  and  these  ai*e 
crossed  by  prominent,  distant  and  very  distinct  transverse  plications. 

Maximum  height  of  the  only  specimen  collected,  allowing  for  the 
nucleus,  two  inches  and  a  quarter ;  maximum  breadth,  also  two  inches 
and  a  quarter ;  height  of  spire,  near  the  aperture,  not  quite  one  inch. 

Township  of  Bosanquet,  Mr.  J.  Petti t,  1868 :  a  nearly  perfect  cast  of 
the  interior  of  the  shell,  with  a  portion  of  the  test  preserved  near  the 
aperture. 

In  general  shape  this  shell  is  extremely  similar  to  some  specimens 
of  the  Platyostoma  affine  of  Billings  (Geol.  Surv.  Can.,  Pal.  Foss.,  vol. 
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II.,  p.  60,  pi.  5,  fig.  2),  and  more  especially  to  the  original  of  the  wood- 
out  (fig.  30)  on  page  50  of  that  volume.  P.  affine^  however,  is  stated 
to  have  been  collected  from  i*ocks  which  are  '*  nearly  of  the  ago  of  the 
Oriskany  Sandstone,"  and  its  sculpture  is  said  to  consist  of  ''fine 
transverse  strisB with  a  few  obscure  undulations." 


CEUSTACBA. 

TEILOBITiE. 

Dalmanitbs  Hslena,  Hall. 

Dalmania  Hdena,  Hall.   Id62.    Fifteenth  Rep.  N.  York  St  Cab.  Nat  Hist,  p.  89. 
Dalmanites  Helena,  Hall.    1876.    lUustr.  Dev.  Foss.,  pL  13,  figs.  11  and  12. 

Township  of  Plympton,  A.  Murray,  1848 :  two  fine  specimens  of  the 
pygidium.  It  is  somewhat  doubtful,  however,  from  what  formation 
and  locality  these  specimens  were  really  collected.  The  printed  label 
on  the  tablet  upon  which  they  were  placed  by  Mr.  E.  Billings  many 
years  ago,  states  that  they  were  collected  by  Mr.  Murray  irom  the 
Hamilton  Formation  of  the  Township  of  Plympton,  but  to  one  of  them 
is  affixed  a  label  in  Mr.  Billings  hand  writing,  marked  '^Nanticoke, 
Walpole,"  so  that  one  of  them,  if  not  both,  may  have  come  from 
the  Coi*niferou8  Limestone.  Professor  Hall's  specimens  of  X>.  Helena 
are  said  to  have  been  obtained  from  the  Upper  Helderberg  Group  (the 
equivalent  of  the  Comiferous  Limestone)  of  the  State  of  Ohio  and  New 
York. 

FISHES. 

Maoropetalighteiys  Sullivanti,  Newberry. 

Agasgichthys  SuUivanH,  Newberry.  1857.  Bull  Nat  Inst,  p.  3. 

Macropetalickihys  Stdlivantif  Newberry.  1862.  Am.  Journ.  Sc.  and  Arts,  Series  2, 

VOL  XXIV.,  p.  75. 
"  "  "  1873.  Rep.  Geol.  Surv.  Ohio,  VoL  L,  pt  2, 

p.  294,  pi.  24,  and  pL  25,  figs.  1  and  la. 

Numerous  fragments  of  the  cranial  plates  of  this  species,  ornamented 
on  their  exterior  by  the  characteristic  stellate  tubercles,  were  collected 
by  the  Eev.  Hector  Currie  near  Thedford  in  1882,  and  by  the  Eev.  J. 
M.  Goodwillie  in  the  same  year  on  the  banks  of  the  Sable  Eiver  near 
Bartlett's  Mills.  Similar  fragments  are  not  infrequent  in  the  Comife- 
rous Limestone  of  Western  Ontario,  and  a  few  were  found  by  Dr.  B. 
Bell  in  18*75,  on  the  Mattagami,  a  branch  of  the  Moose  fiiver,  in  the 
Hudson's  Bay  Territory,  in  i-ocks  apparently  of  similar  age. 
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LIST  OF  FOSSILS  PROM  THE  HAMILTON  FORMATION 

OF  ONTARIO. 

In  this  list  the  crinoids  are  arranged  in  conformity  with  Wachsmath 
and  Springer*8  '^  Revision  of  the  PalsBOcrinoidea,"  and  the  blastoids  with 
Etheridge  and  Carpenter's  "  Catalogae  of  the  Blastoidea  in  the  Geo- 
logical Department  of  the  British  Maseam/'  bat  in  all  the  other  groups 
the  classification  adopted  by  Zittel  in  his  '^  Handbach  der  PalsBonto- 
logic"  (Munich  and  Leipsig,  1876-85)  has  been  followed. 


CGELBNTERATA. 
8P0NGLE. 
Receptaculites  Neptuni,  Defrance.    .    .    .   "NearWidder,Ont,''Hinde. 

ANTHOZOA. 

ALCTONABIA. 

Aulopora  Canadensis,  Nicholson. 

"        comuta,  Billings.* 

^'        filiformis,  Billings. 
Syi*ingopora  intermedia,  Nicholson. 

"  nobilis,  Billings.  .  .  "  Hamilton  Group  of  Canada,"  Rominger. 


ZOANTHARIA. 

(a.  Tetracoralla,  Hseckel :  =  Eugosa,  Edwards  and  H^ime.) 

Microcyclus  discus,  Meek  and  Worthen. 

Zaphrentis  cornicula,  Lesueur **Arkona,"  Nicholson. 

Hetei'ophrentis  prolifica,  Billings. 

Cyathophyllum  Zenkeri,  Billings "  Arkona,*'  Nicholson. 

Heliophyllnm  exigunm,  Billings.f 

'^  Halli,  Edwards  and  Haime. 

*'  tenuiseptatnm,  Billings. 


*  Dr.  Rominger  thinks  this  the  young  of  Bom%ngerta  umbeUiferat  whioh  ia  the  AtUapora 
umheUifsra  of  BmingB, 

t  Dr.  Romioger  plaoes  this  species  in  the  genns  Zapkreniit,  but  in  the  types  the  septs  are 
certainly  marked  on  their  flat  sides  with  numerous  '*  obscure  arched  strisa"  as  Billings  asserts. 
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Crepidophyllum  Archiaci.     (— Diphyphyllum  Arehiaci,  BiUings.) 

"  subcoBspitosum.     (=Diphyphyllum  Bubcaepitosum,  NichL) 

Eridophyllam  strictum,  Edwards  and  Haime. 
Acervnlaria  profunda,  Hall. 
Cystiphyllam  Americanam,  Edwards  and  Haime. 

conifolle,  Hall.     ..."  Township  of  Bosanquet,"  Hall, 
saperbum,  Nicholson, 
vesiculosani)  Goldfuss. 


u 


(b.  SeocacoraUa,^HjBd(^ke\:=:TcU>ulata,  Edwards  and  Haime.) 

Favosites  Canadensis.     (»Fl0talipora  Canadensis,  Billings.) 

"        clausa,  Eominger «  Arkona,"  Nicholson. 

'^        Gothlandica,  Lamarck,  and  var.  Billingsi,  Bominger. 

'^        hemispbfiDrica,  Yandell  and  Shamard. 

"        placenta,  Bominger.* 

"        tubei-osa,  Eominger "  Arkona,"  Nicholson. 

"        turbinata,  Billings. 
Alveolites  Goldfussi,  Billings. 

"        Eoemeri,  Billings. 
Striatopora  LinnsBana,  Billings. 
Pachypora  cervicomis,  de  Blainville. 

*'  Fischeri.     (—Alveolites  Fischeri,  BiUings.) 

"         frondosa,  Nicholson.f 

"         polymorpha,  Goldfiiss. 
Ti-achypora  elegantala,  Billings. 

'^  oi*nata.     (ssDendropora  ornata,  Rominger,  teste  NichokKXi.) 


HYDROMEDUS-fi. 

HTDROIBA. 


Stromatoporella  granulata,  Nicholson. 

**  nuUipoi-oides,  Nicholson. 

ECHINODERMATA. 

CRINOIDEA. 

Taxocrinns  lobatns,  Hall. 
Homocrinas  crassas,  Whiteaves. 

*  Aoeording  to  Nioholwn  this  is  a  variety  of  Favo9Ue§  Canadeiui;  the  Fiatulipar*t  Oana- 
detuia  of  Billings. 

t  Nicholson  regards  Cladopora  Canadentii,  Rominger,  as  synonjrmoiis  with  this  speoies. 
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Arthroacantha  punctobrachiata,  Williams. 
Dolatocrinus  liratos,  Hall. 

"  lamelloBus,  Hall. 

"  Canadeneis,  Whiteaves. 

Megifltocrinus  rugosus,  Lyon  and  Casseday. 
Ollacrinus  spinigerus,  Hall, 
Ancyrocrinus  bulbosus,  Hall. 


BLASTOIDSA. 

Pentremitidea  filosa,  Whiteav^es. 

Nucleocrinus  elegans,  Conrad. 

Granatoorinufl  Leda.(=:Pentremites  leda,  Hall.) 

Godaster  Canadensis,  Billings. 

Bleutherocrinus  Cassedayi,  Shumard  and  Yandell. 


VERMES. 

Spirorbis  angulatus,  Hall. 

'^        Arkonensis,  Nicholson. 

^'        omphalodes,  Groldfoss. 

"        spinaliferus,  Nicholson. 
Ortonia  intermedia,  Nicholson. 
Eunicites  alveolatus,  Hinde. 

'^        nanus,  Hinde. 

''       palmatus,  Hinde. 

<'        tumidas,  Hinde. 
iEnonites  compactus,  Hinde. 
Arabellites  politas,  Hinde. 

''        similis,  var.  arcnatos,  Hinde . 
Nereidavos  solitarius,  Hinde. 


"  Riviere  au  Sable,"  Hinde, 


MOLLUSCOIDEA. 
POLYZOA. 


Ceramopora  Humnensis,  Nicholson. 
Botryllopora  socialis,  Nicholson. 
Fenestella  Davidsoni,  Nicholson. 

"        filiformis,  Nicholson. 

*^        tenuiceps,  Nicholson. 
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Polypora  tubercalata,  Nicholson. 

Phyllopora  prisca.     (=»Betepora  prisca,  Goldfass,  teste  Nicholson.) 

Ptilodictya  cosciniformis,  Nicholson. 

'^         Meeki,  Nicholson. 
Tffiniopora  exigua,  Nicholson. 

"        penniformis,  Nicholson. 
Ceriopora  Hamiltonensis,  Nicholson. 

*'        Haronensis,  Nicholson. 
Fistnlipora  incrassata,  Nicholson. 

'^        m|nati88ima.     (arCallopora  minutissiina,  Nicholson.) 

*'        ntriculus,  Eominger «*  Widder,  C.  W,"  Rominger. 

Monotrypa  qnadrangnlaris,  Nicholson. 
Amplexopoi*a  BaiTandei,  Nicholson. 

"  moniliformis,  Nicholson. 

Ascodictyon  fasiforme,  Nich.  and  Eth.,  jun.     .  .  .  «  Widder,"  Nicholson . 
*'         Btellatum,  Nich.  and  Eth.,  jun.     ...  '<  << 


BRACHIOPODA. 

Lingula  ligea,  Hall. 

"       Thedfordensis,  Whiteaves. 

Discina  Doria,  Hall. 
Crania  crenistriata,  Hall. 

''     Hamiltoniffi,  Hall. 

Productella  (Strophalosia  ?)  trancata,  BEall. 

Chonetes  carinata  (or  coronata)  Conrad. 

<'       lepida,  Hall. 

^*       scitnla.  Hall. 

Orthis  Yanoxemi,  Hall. 

Streptorhynchos  perversam,  Hall. 

Strophodonta  ampla,  Hall. 

'^  concava,  Hall. 

'^  demissa,  Conrad. 

''  inffiquistriata,  Conrad. 

*'  nacrea,  Hall.     (=«a  lepida,  HalL) 

perplana,  Conrad. 

plicata,  Hall. 

Strophomena  (Leptagonia)  rhomboidalis,  Wilckins. 

Spirifera  granulifera,  Hall. 

"       mucronata,  Conrad. 

'*       Parryana,  Hall. 

'^       scalptilis,  Hall. 

''      snbdecnssata,  Whiteaves. 

Dooember,  1388.  10 
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Spirifera  (Ambocoelia)  umbonata,  Conrad. 
Spirifera  (Martinia)  fimbriata,  Conrad. 

''  ''  Maia.     (x«AthyriB  Maia,  BUlings.) 

Cyrtina  Hamiltonensis,  Hall. 
Spirigera  spiriferoides,  Eaton. 
MeriBtella  nasuta.     (sAtrypa  nasata,  Conrad,  and  Athyris  Clara,  Billings.) 

"         Haskinsii,  Hall. 

*^         unisnlcata,  Conrad. 

''         Bcitala,  Hall. 

*^         rostrata,  Hall. 
Betzia  Chloe.     (=»Atbyri6  Chloe,  Billings.) 
Betzia  (Trematospira)  nobilis.  Hall. 
Atrypa  reticularis,  Linnseos. 
Bhynchonella  Tetbys,  Billings. 

Bbyncbonella  (Leiorbyncbus)  Laura,  Billings.     (=L.  multicosta,  Hall.) 
Bhynchonella  (Leiorbyncbus)  Huronensis,  Nicholson. 
Bhynchonella  (Stenoschisma)  Billingsi,  Hall.    (»R.  Tbalia,  BillingB.) 


MOLLUSCA. 
LAMELLIBBANCHIATA 


Pterinea  flabellum,  Conrad. 
Grammysia  arcuata  ?  Conrad,  var. 


GASTEBOPODA 

Turbo  Sbumardi,  de  Yemeuil. 
Plalyceras  carinatum,  Hall. 

"  dumosum,  Conrad  and  var.  rarispinum,  Hall. 

"  erectum?  Hall. 

^'  qninqnesinuatum,  Ulrich, 

''  (Orthonycbia)  conicum,  Hall. 

Platyostoma  lineatum,  Conrad. 

plicatum,  Whiteaves. 


a 


Ptebopoda. 
Tentaculites  attenuatus,  Hall, 
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CEPHALOPODA. 

Orthoceras  Anax,  Billings. 

"  exile,  Hall. 

GroniatiteB  UDiangularis,  Conrad. 

AETHEOPODA. 
CBUSTACEA. 

OBTRAOOBA. 

Cythere  ?  (Beyrlchia)  punctulifera,  Hall. 

TRILOBITA. 

Phacops  rana«  Green. 
Dalmanites  Boothii,  Green. 
<<  Helena,  Hall. 

PISHES. 

Macropetaliehthys  Sallivanti,  Newberry. 


( Accidently  omitted  from  the  list  of  Hydroida.) 
Btylodictyon  retiforme,  Nicholson  and  Marie.    Biyito-anz-SableBi  Hinde. 


GEOLOGICAL  AND  NATURAL  HISTORY  SURVEY  OF  CANADA. 

^ 


CONTRIBUTIONS  TO  CANADIAN  PALAEONTOLOGY. 


VOLUME  I. 


BT    J.    F.  WHrnBAYBB. 

« 

3.  On  some  Fossils  from  the  Triassic  Bocks  of  British  Columbia, 

In  18*75,  nnmeroiifl  well-preserved  specimens  of  a  fossil  shell  which 
was  identified  by  the  writer  with  the  Monotis  subcircularis  of  Grabb,  a 
characteristic  species  of  the  Upper  Trias  of  Oalifornia^  were  collected 
by  Br.  Selwyn  on  the  Peace  Biver,  in  latitude  56°  10'  and  longitude 
122°  10'. 

In  1877,  specimens  of  the  same  species  were  obtained  by  Mr. 
J.  Hunter  on  the  Upper  Pine  Biver,  in  latitude  65''  30'  and  longi- 
tude 122°;  while  an  obscure  fossil,  which  was  doubtfully  referred 
also  to  Monotis  subcircularis,  was  collected  by  Dr.  G.  M.  Dawson  on 
the  Whipsaw  Creek,  at  the  head-waters  of  the  Similkameen  Biver, 
During  the  same  year,  limestones  supposed  to  be  of  Triassic  origin,  on 
account  of  the  occurrence  in  them  of  a  Terebratula  like  T.  Sumboldt- 
ensiSj  6abb,  and  of  a  few  scattered  joints  of  a  species  of  Pentacrinites 
similar  to  those  of  the  Nevada  Trias  which  Professors  Hall  and  Whit- 
field doubtfully  referred  to  the  P.  asteriscus  of  Meek,  were  observed  by 
Dr.  Dawson  at  McDonald's  Biver  on  Nicola  Lake.  These  limestones 
form  part  of  a  group  of  rocks  mostly  of  volcanic  origin,  for  which  the 
name  of  the  ^'  Nicola  Series  "  was  suggested. 

In  1878,  rocks  holding  fossils  which  are  believed  to  be  Triassic, 
were  discovered  by  Dr.  Dawson  at  several  localities  in  the  central  and 
southern  portions  of  the  Queen  Charlotte  Islands,  viz.,  at  Crescent 
Inlet  on  Moresby  Island,  on  the  south  shores  of  Skidegate  and  Houston 
Stewart  Channels,  on  the  north  coast  of  Kun-ga  Island,  and  at  Section 
Cove  at  the  north  end  of  Bumaby  Island ;  also  on  the  north-west  coast 
of  Vancouver  Island,  at  Browning  Creek  in  Forward  Inlet,  Quatsino 
Sound,  and  in  Foi*ward  Inlet  near  Observatory  Bock.  In  the  same 
year  Mr.  J.  W.  McKay  gave  to  Dr.  Dawson  some  pieces  of  shale  from 
Glenora  on  the  Stikine  Biver,  which  hold  impei*fect  valves  of  a  species 
of  Saiobia.  These  specimens  are  of  interest  as  coming  from  the  most 
northerly  locality  in  the  province,  and  indeed  on  the  continent  of 
Noi'th  America,  from  which  Triassic  fossils  have  yet  been  obtained. 
While  engaged  in  a  special  geological  exploration  of  the  northern 
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part  of  Yanconver  Island  and  adjacent  coasts,  in  1885,  fossils  apparently 
of  Triassic  age  were  collected  by  Br.  Dawson  at  Bobson  Island,  and  on 
the  east  side  of  Winter  Harboar  in  Forward  Inlet,  at  Alexander  Har- 
bour on  Galiano  Island,  in  a  bay  five  miles  and  a  half  west  of  Cape 
Commerell,  and  on  Hernando  Island  in  the  Strait  of  Georgia.  Finally, 
a  series  of  fossils,  which  are  pi-obably  also  of  Triassic  age  and  which 
are  remarkably  well-preserved,  was  obtained  by  Mr.  B.  6.  McConnell, 
in  188*7,  on  the  Liard  Biver,  aboat  twenty-five  and  thirty  miles  below 
Devil's  Portage,  or,  a|)proximately  in  latitude  59^  16',  and  longitude 
126^  36'. 

The  stratigraphical  relations  of  the  rocks  from  which  the  fossils 
here  repoi'ted  on  were  obtained,  will  be  found  described  in  the  Beports 
of  the  Survey  for  each  of  the  yeai*s  in  which  the  fossils  were  collected. 

All  the  specimens  collected  at  these  localities  are  in  the  Museum  of 
the  Survey,  and  the  collection  of  the  Triassic  fossils  of  British  Colum- 
bia now  contained  therein  consists  of  three  species  of  brachiopoda,  five 
of  lamellibranchiata,  one  of  gasteropoda  and  eight  of  cephalopoda, 
besides  the  undeterminable  fragments  of  Pentacrinites  already  referred 
to.  Of  these,  only  four  (viz.,  Terebratula  Sumboldtensis,  Monotis  sub- 
circularise  Halobia  LcmmeU  and  Arceates  Gabbi,)  can  be  identified  with 
previously  described  species,  the  rest  being  apparently  new  to  science. 

The  present  paper  will  consist  of  a  systematic  list  of  the  whole  of 
the  species  at  present  in  the  Museum  of  the  Survey  from  the  forma- 
tion and  province  indicated  in  its  title,  with  descriptions  and  figui*es  of 
those  that  are  believed  to  be  new.  For  critical  and  valuable  sugges- 
tions in  regard  to  some  of  the  latter,  and  for  the  description  of  a  sup- 
posed new  genus  of  cephalopoda,  the  wiiter  is  indebted  to  Professor 
Alpheus  Hyatt 


BEACHIOPODA.  > 
Spisifsbina  borbalis.    (TS.  Sp.) 

Plate  17,  fig.  1. 

Shell  transversely  subelliptical,  broadly  rounded  in  front  and  obtusely 
subangular  in  the  middle  behind,  a  little  broader  than  long,  and  broad- 
est at  the  midlength :  cardinal  angles  rounded :  surface  of  the  valves 
mai*ked  with  angular  and  rather  coarse  radiating  plications. 

Yentral  valve  moderately  convex,  most  prominent  on  each  of  the 
outer  boundaries  of  the  angular  and  well-defined  mesial  sinus,  which  is 
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nan-ow  on  and  near  the  beaks  bat  which  widens  rapidly  towards  the 
front  margin,  its  maximum  width  being  not  mach  less  than  one-half  the 
greatest  breadth  of  the  whole  valve.  Umbo  broad,  curved  and  slightly 
depressed,  but  pi-ojecting  considerably  above  the  general  level  of  the 
hinge  line:  beak  incurved  and  slightly  decurved:  area  concavely 
arcuate,  broadly  triangular  in  outline  and  nearly  three  times  as  broad 
as  high  :  pseudo-del tidium  rather  narrowly  triangular  and  apparent.iy 
a, little  higher  than  bi*oad.  Surface  marked  with  five  well-defined, 
angular,  radiating  plications  on  each  side  of  the  mesial  sinus  and  with 
one  in  the  sinus. 

Dorsal  valve  also  moderately  convex,  its  mesial  fold  elevated  and 
somewhat  narrower  than,  but  in  other  respects  corresponding  to,  the 
sinus  in  the  opposite  valve.  Umbo  narrower  and  very  much  less  ele- 
vated than  that  of  the  venti*al  valve,  its  beak  lightly  incurved.  Surface 
marked  with  two  well-defined  and  angular  radiating  plications  on  the 
mesial  fold,  and  with  four  similar  ones  on  each  side.  In  addition  to 
the  radiating  folds,  the  surface  of  each  valve  is  marked  with  numerous 
and  for  the  most  part  rather  closely  disposed  lines  of  growth.  ^ 

Characters  of  the  interior  of  the  valves  unknown. 

Dimensions  of  the  only  specimen  collected :  maximum  length, 
twenty-nine  millimetres;  greatest  breadth,  thirty-three  mm.  and  a 
half;  maximum  thickness  through  the  closed  valves,  twenty-one  mm.; 
greatest  breadth  of  the  mesial  sinus  of  the  ventral  valve,  fourteen  mm. 

Liard  Eiver,  about  twenty-five  miles  below  Devil's  Portage,  R.  Q-. 
McConnell,  August,  1887 :  one  perfect  but  somewhat  distorted  and 
abnormally  developed  specimen. 

On  the  right-hand  side  the  two  radiating  plications  next  to  the  outer 
boundary  of  the  mesial  sinus  in  the  ventral  valve  and  the  one  next  to 
the  fold  in  the  dorsal,  bifurcate  distinctly  at  about  their  midlength, 
whereas  on  the  left-hand  side  all  the  plications  are  clearly  simple  and 
undivided  throughout  their  entire  length. 

Tersbratula  Humboldtensis,  Gabb. 

Terebratvia  Humboldtensis,  Gabb.    1864.    Geol.  Surv.  CaL,  Palseont,  voL  I.,  p.  34, 

pi,  6,  figs.  35  and  35  a,  b. 
"  '       «  Hall  and  Whitfield  (as  of  Gabb).    1877.    U.a  Geol. 

Expl.  Fortieth  Parallel,  vol.  IV.,  p.  282,  pi.  6,  figs. 
22-24. 

McDonald's  Eiver,  on  Nicola  Lake,  Dr.  G.  M.  Dawson,  1887,  as 
already  recorded  on  page  ITl  B  of  the  **  Report  of  Progress  of  the 
Geological  Survey  of  Canada  for  1877-78-" 


/ 
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TSRBBRATULA  LlARDENSIS.      (N.  Sp.) 

Plate  17,  figs.  2,  2  a,  2  b  and  2  c. 

Shell  rather  below  the  medium  size,  varying  in  outline  from  some- 
what nan'owly  ovate  to  almost  circular,  but  always  a  little  longer  than 
broad,  moderately  convex,  the  thickness  through  the  closed  valves 
varying  from  a  little  less  to  slightly  more  than  one-half  the  maximum 
length,  the  broad  specimens  being  pi-oportionately  flatter  than 'the 
narrow  ones. 

Ventral  valve  longer  and  more  convex  than  the  dorsal,  its  umbo 
somewhat  elevated  bat  obtuse  and  distinctly  recurved  at  its  apex,  which 
latter  is  obliquely  truncated  in  such  a  way  that  the  produced  inner 
margin  of  the  foramen  overhangs  and  partially  overlaps  the  small  and 
sunken  deltidium.  Foramen  complete  but  apparently  lightly  chan- 
nelled and  rather  spout-like  in  front,  nearly  circular  in  outline  but  a 
4  little  longer  than  wide.  Front  margin  with  two  low,  narrow,  rounded 
folds,  which  are  separated  by  a  shallow  and  equally  narrow  mesial 
sinus,  and  which  gradually  become  obsolete  and  disappeai'  before 
reaching  the  midlength.  On  the  outer  side  of  each  of  these  folds  there 
is  a  correspondingly  shallow  but  somewhat  broader  depression. 

Dorsal  valve  very  gently  convex,  its  umbonal  region  obliquely  de- 
pressed and  its  beak  small  and  scarcely  projecting  above  the  highest 
level  of  the  hinge  margin.  Front  margin  with  one  central  fold  and 
two  lateral  folds,  which  ace  low,  i*ounded  and  separated  by  two  shallow 
depressions  which  do  not  extend  quite  as  far  back  as  those  on  the 
ventral  valve  do. .  When  examined  with  a  lens,  a  faiutly  impressed 
line,  which  probably  indicates  the  existence  of  a  raised  mesial  septum 
within,  may  be  seen  to  extend  longitudinally  from  the  umbo  nearly 
half  way  to  the  front  margin,  along  the  centre  of  the  exteiior  of  the 
valve. 

Surface  nearly  smooth  and  marked  only  with  a  few  rather  distant 
lines  of  growth.    Characters  of  the  interior  of  the  valve  unknown. 

Dimensions  of  one  of  the  largest  specimens  of  the  narrow  variety : 
maximum  length,  nineteen  millimetres;  greatest  breadth,  fourteen 
mm. ;  maximum  thickness,  ten  mm.  In  the  largest  speciihen  collected 
of  the  broad  variety,  the  corresponding  measurements  ai-e:  length, 
nineteen  millimetres;  breadth,  seventeen  muL;  thickness,  nine  mm. 

Liard  Kiver,  about  twenty-five  miles  below  Devil's  Portage,  also 
about  thirty  miles  below  the  same  portage,  R  G.  McConnell,  1887.  At 
the  locality  fii'st  mentioned,  a  small  piece  of  limestone  was  obtained, 
containing  five  specimens  of  this  species  in  situ  ;  while  at  the  second 
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seven  well-preserved  casts  of  the  intei-ior  of  both  valves,  with  a  little 
of  the  inDer  layer  of  the  test  remaining,  were  collected.  Three  of  the 
latter  are  evidently  casts  of  adult  shells  in  which  the  doable  fold  on 
the  front  margin  is  fully  developed,  while  the  remaining  four  are  as 
obviously  immature. 

This  species  seems  to  differ  from  T.  Sumboldtensfs  in  its  distinctly 
biplicated  front  margin,  which  is  not  at  all  truncated.  Accurate  draw- 
ings of  two  of  the  best  specimens  collected  by  Mr.  McCk>nnell  have 
been  kindly  compared  by  Dr.  C.  A.  White  with  Professors  Hall  and 
Whitfield's  types  of  T.  Ifumboldtensis  and  with  Gabb's  figures  of  his 
type  specimens.  The  double  fold  at  the  fi*ont  in  the  present  species  is 
regarded  by  Dr.  White  as  a  probably  good  distinguishing  character, 
and  he  thinks  that  the  drawings  sent  indicate  a  proportionately  shorter 
and  mor^  robust  shell  than  T,  Humboldtensis.  He  adds,  also,  that  the 
specimens  of  Hall  and  Whitfield  and  the  figures  of  Grabb  show  that  in 
T.  Humholdtenm  ''  there  is  a  very  shallow  median  sulcus,  or  a  mere 
median  flattening  of  the  dorsal  valve  at  the  front,  with  which  that  part 
of  the  ventral  valve  coincides.  This  gives  the  seeming  ti*ancation  of 
the  front  to  which  they  refer." 

The  indications  of  a  rather  long  mesial  septum  in  the  dorsal  valve  of 
T.  I/iardensis  are  suggestive  of  the  idea  that  when  the  charactei's  of  the 
interior  of  both, valves  are  better  known,  the  shell  may  have  to  be 
refeiTcd  to  the  genus  Waldheimia. 


MOLLUSCA. 


LAMELLIBBANCHIATA 

MONOTIS   SUBCIR0ULARI8,   Grabb. 

« 

Plate  17,  figs.  3  and  3  a. 

MonotU  mJtcirculans^  Gabb.    1864.    Pakeont  Califom.,  vol.  I.,  p.  31,  pi.  6,  figB. 

29,29  a. 
PseudomonoHs  mhcircularis,  Mojsisovics.    1886.    Arktische  Triasfaunen,  p  123. 
Perhap8=*Pjstfudom(moft«  ochotxoa,  Keyserling.    (Sp) 

Cfr.  Avicula  ocholica,  Keyserling,  1848,  in  v.  MiddendorrB  "  Reise  in 
den  aussersten  Norden  u  Oaten  Siberiens,"  St  Petersburg,  band  1, 
tbeil  1,  p.  257,  ta£  6,  fig.  15-17. 
PBeudomonoHs  ocholica  (Keyserling).    Mojsisovics.    Op.  cit,  p  116, 
taf.  17,  fig.  1-15,  and  taf.^8,  fig.  15-17. 

A  few  miles  above  Fossil  Point  on  the  Peace  River,  in  lat.  56®  10'  and 
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long.  122^  10',  A.  R.  C.  Solwyn,  1875.  Fossil  Ridge,  Upper  Pino  River, 
in  lat.  55^  30'  and  long.  122*,  J.  Hunter,  1877.  Whipaaw  Creek,  head, 
waters  of  the  Similkameen,  Dr.  G.  M.  Dawson,  1 877 :  a  few  obscure 
specimens,  which  are  referred  to  this  species  with  some  doubt.  South 
side  of  Skidegate  Channel,  Q.C.I.,  a  mile  and  a  half  west  of  Log  Point ; 
a.  M.  Dawson,  1878. 

The  specimens,  though  characteristic  and  easily  recognisable,  ai*e  for 
the  most  part  imperfect,  except  those  from  the  locality  first  mentioned. 
Among  these  latter  there  are  several  nearly  perfect  and  well-preserved 
right  valves,  two  of  which  are  represented  on  Plate  17,  as  only  the 
lefb  valve  of  M.  subcircularis  has  been  figured  by*  Mr.  Grabb. 

The  specimens  from  British  Columbia  are  as  often  obliquely  sub- 
ovate  and  longitudinally  elongated  as  subcircular  in  outline,  but  the' 
''  rounded  upper  end  of  the  anterior  margin,''  which  Mr.  Grajbb  states 
is  the  *'  most  obvious  difference  between  his  species  and  M.  salinaria,*' 
appears  to  be  a  constant  character  of  the  former. 

In  his  memoir  on  the  Arctic  Trias  Fauna,  Mojsisovics  expi^esses  the 
opinion  that  M.  subcircularis  belongs  to  the  genus  P&eudomonotis  of 
Beyrich,  and  that  it  is  probably  identical  with  P.  ochotica.  The  speci- 
mens of  M,  ^6circuto*is  collected  by  Dr.  Selwyn  on  the  Peace  River 
certainly  bear  a  very  close  resemblance,  both  in  general  form  and  in 
sculpture,  to  some  of  Mojsisovics'  figures  of  P.  ochotica,  but  in  these 
figures  both  valves  and  more  especially  the  right  valves  are  repre- 
sented as  provided  with  a  minute  and  spine-like  anterior  auricle,  the 
existence  of  which  is  not  satisfactorily  shewn  in  any  of  the  Canadian 
specimens. 

MONOTIS  0VALI8.      (N.  Sp.) 

Plate  17,  fig.  4. 

Left  valve  (the  only  one  known)  compressed,  but  moderately  tumid 
in  the  umbonal  region.  General  outline  rather  bi*oadly  subelliptical 
but  slightly  inequilateral :  height  about  one-fourth  greater  than  the 
length :  cardinal  margin  very  shoH. 

Anterior  side  a  little  shorter  than  the  posterior,  its  margin  much 
less  convex  and  nearly  straight  and  vertical  or  slightly  sinuous  above 
the  middle :  posterior  margin  regularly  and  broadly  rounded :  pallia! 
border  also  regularly  but  narrowly  rounded.  Superior  border  sloping 
obliquely,  convexly  and  rapidly  downward  behind  the  beak,  higher 
and  nearly  straight  for  a  short  distance  immediately  in  front  thereof: 
anterior  cardinal  angle  less  broadly  rounded  off  than  the  posterior : 
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beak  small,  depressed,  incurved  and  subcentral,  bat  placed  a  little  io 
advance  of  the  middle. 

Soi-face  marked  by  flat,  radiating  ribs,  which  broaden  outwards 
rather  rapidly  in  the  central  portion  of  the  valve.  At  and  near  their 
outer  termination,  the  central  ribs  are  distinctly  broader  than  the 
spaces  between  them.  The  whole  of  the  ribs  are  invariably  simple 
and  entire,  but  occasionally,  though  very  i*areiy,  a  single  and  very 
narrow  rib  is  intercalated  between  two  of  the  broader  costsB.  Charac- 
ters  of  the  interior  of  the  valves  unknown. 

Dimensions  of  the  only  specimen  collected :  maximum  length, 
sixteen  millimetres  ]  greatest  height  of  the  same,  twenty-one  mm. 

Liard  Biver,  about  twenty-five  miles  below  Devil's  Portage,  B.  Gr. 
McConnel],  1887  :  a  pei*fect  and  well-preserved  left  valve. 

This  species  seems  to  be  well  characterized  by  its  broadly  elliptical 
form  and  flattened  radiating  ribs.  It  is  apparently  most  nearly  related 
to  the  Mcnotis  bareas  of  Oberg,*  from  the  Trias  of  Spitzbergen  (which 
Mojsisovics  says  is  a  Pseudomcmotis)  and  to  the  Pseudonumotis  scutifor- 
mis  of  Telierf,  from  the  Trias  of  Eastern  Siberia,  but  both  of  these 
species  ai'e  nearly  cii*cular  in  marginal  outline  and  oi'namented  with  a 
sculpture  quite  different  fi-om  that  of  M.  avails, 

Halobia  (Daonella)  Lohheli,  Wissman. 

Halobia  Lommeli,  Wissman.— 1841.    Beitr.  Petre£,  IV.  Heft  22,  tob.  6,  fig.  11. 
"  '<       Homesa— 1855.    Densk.  Kais.  Akad.  Wissensch.  IX,  52,  taf.  2, 

fig.  17. 
Avicula  pecHnxformis,  Catullo.— 1847.    Prodr.  Pal.  ^Ipi.  Yen.,  73,  pL  1,  figs.  1,  2. 3. 
Poddanomya  Lomtneli,  d'Orbigny.— 1840.    Prodr.  du  Paleont  Stratigr.  Univ. 

L,201. 
r  Halobia  dubia,  Qabb.— 1864.    PalsBont.  Galifom.,  vol.  I,  p.  80,  pL  5,  figs.  €8  a,  b. 
DaoneUa  dubia,  Mojsiflovics.— 1874.    Ueber  der  Triasch.  Pelecyp  Gatt  Daonella 

und  Halobia,  p,  22. 
Halobia  CDaonella)  Lammdx,  Meek.— 1877.    U.a  GeoL  Expl.  40th  Par.,  vol  IV, 

p.  100,  pL  10,  fig.  5. 

South  side  of  Houston  Stewart  Channel,  Q.C.I.,  nearly  opposite  Bose 
Harbour,  G.  M.  Dawson,  1878;  and  Liard  Eiver  about  twenty-five 
miles  below  Devil's  Portage,  B.  6.  McConnell,  1887 :  a  few  detached 
but  almost  invariably  imperfect  valves  of  a  Halobia  (or  Daonella)  with 
subcentral  beaks  and  broad,  flat,  radiating  nbs.    These  agree  very  well 

*0m  Triu-FonteniDgar  fr&n  Spetflbervren.  Kooffl.  Svenak.  VeteD8k.-Akad.  HandL,  Bandet 
14,  Ko.  14,  p.  17,  Taf.  5.  fi«8. 5  a«  b. 

tArktuohe  Triasfannen.  Mem.  de  I'Aoad.  Imper.'des  Soienoes  de  St-  P^tenbourg,  VII 
Series,  Tome  XXXIII,  p.  125,  pi- 19,  figs.  3  a,  b- 
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with  the  description  and  figure  of  the  Nevada  shell  which  Meek  has 
identified  with  the  H,  LommelU  of  European  authors. 

Small  slabs  of  limestone,  covered  with  numerous  valves  of  a  Hdlobia 
which  may  possibly  represent  an  extreme  local  variety  of  this  species, 
were  collected  by  Dr.  Dawson  in  1878  at  Section  Cove,  north  end  of 
Bamaby  Island,  Q.C.I.,  and  in  1885  in  a  bay  five  miles  west  of  Cape 
Commerell,  at  the  north  ei^d  of  Vancouver  Island.  The  specimens 
from  these  two  last  mentioned  localities  differ  from  those  from  Houston 
Stewart  Channel  in  having  much  finer  radiating  ribs,  which,  however, 
are  flattened  and  broader  than  the  fine  linear  grooves  between  them, — 
and  in  the  circumstance  that  the  beaks  are  usually,  though  not  always, 
placed  much  farther  forward.  As  already  remarked  (on  page  127), 
similar  specimens  were  collected  by  Mr.  J.  W.  McKay  at  Glenora  on 
the  Stikine  Eivei*. 


Halobia  ocoidentalis.     (N.  Sp.) 
Plate  17,  figs.  6  and  6. 

Left  valve  (the  only  one  that  has  been  recognized  with  any  cer- 
tainty) rather  strongly  convex,   especially  in  the  umbonal  region: 
slightly  inequilatei-al  and  a  little  higher  than  long :   marginal  outline 
subovate,  somewhat  pointed  below,  broadest  a  little  above  the  middle, 
but  truncated  distinctly  and  transversely  at  the  hinge  line  above. 
Posterior  margin  bi*oadly  rounded :  anterior  side  a  little  shorter  than 
the  posterior,  the  upper  half  of  its  margin  nearly  straight,  vertical, 
and  at  length  forming  a  nearly  rectangular  junction  with  the  cardinal 
border  above :  pallial  border  nari*owly  rounded  or  obtusely  pointed  a 
little  4n  advance  of  the  midlength.    Cardinal  border  straight,  very 
little    shorter    than    the  maximum  length   of  the  valve :    posterior 
caixiinal  angle  rounded  off,  the  anteiior  subangular :  beak  moderately 
prominent,  appressed  and  placed  a  little  in  front  of  the  middle. 

Surface  marked  by  numerous  thread-like,  i*adiating  raised  lines, 
which  are  narrower  and  often  very  much  narrower  than  the  spaces 
between  them,  especially  on  the  lower  half  of  the  posterior  side  of  the 
shell.    Character  of  the  interior  of  both  valves  unknown. 

Dimensions  of  the  type  specimen:  maximum  length,  twenty-two 
millimetres;  greatest  height,  twenty-five  mm. 

Liaixl  Eiver,  about  twenty-five  miles  below  Devil's  Portage,  R.  G. 
McConnell,  1887  :  one  perfect  and  well-preserved  cast  of  the  interior 
of  a  left  valve. 

At  the  same  locality  and  date  two  other  specimens  were  collected, 
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both  of  which  are  probably  referable  to  the  present  species.  The  first 
of  these  (fig.  6)  is  a  small  piece  of  rock,  upon  one  of  whose  surfaces 
a  well-preserved  cast  of  the  interior  of  the  basal  portion  of  a  left  valve 
and  a  similar  cast  of  a  right  valve,  with  the  anterior  margin  broken 
off,  are  exposed  to  view.  In  this  specimen  the  right  valve  is  conspic- 
nonsly  flatter  than  the  left,  and  the  height  of  both  is  obviously  greater 
than  their  maximum  length.  The  second,  which  is  most  likely  only  a 
transversely  elongated  form  of  the  species,  is  a  nearly  perfect  bat  not 
very  well-preserved  cast  of  the  interior  of  the  left  valve.  This  differs 
from  the  type  specimen  in  being  much  more  distinctly  inequilateral, 
in  being  a  .ittle  longer  than  high,  in  its  more  broadly  rounded  pallial 
border,  and  in  the  circumstance  that  its  anterior  cardinal  angle  is 
more  rounded.  Should  the  whole  of  these  specimens  prove  to  belong 
to  the  same  species,  the  original  diagnosis  of  the  chai*acters  of  the  latter 
will,  of  coarse,  have  to  be  considerably  modified,  but  in  the  meantime 
it  is  thought  most  prudent  to  select  the  most  perfect  example  collected 
as  the  type,  and  to  describe  it  first  without  reference  to  any  of  the 
others. 

TrIQONODUB  (?)  PRODUOTUS.      (N.   Bp.) 
Plate  17,  figs.  7,  7a  and  7  b. 

Shell  small  and  slightly  compressed  at  the  sides,  the  maximum 
thickness  through  the  closed  valves  being  a  little  less  than  their  great- 
est height,  very  inequilateral,  longer  than  high  and  narrowly  subovate 
in  mai'ginal  outline,  valves  closed  all  round,  not  gaping  at  either  extre- 
mity. Anterior  side  short  and  regularly  rounded  at  its  margin  :  pos- 
terior side  much  longer  and  narrowing  gradually  to  a  point  which  is 
more  or  less  obtuse,  in  different  specimens,  some  of  which  are  more 
elongated  and  more  narrowly  pointed  behind  than  others:  ventral 
margin  gently  convex,  most  prominent  in  or  a  little  in  advance  of  the 
middle,  rounding  upwards  rather  abruptly  in  front  and  somewhat 
straighter  behind :  superior  border  sloping  gradually  downward  behind 
the  beaks  and  very  rapidly  so  in  front  of  them :  umbones  broad  and 
projecting  very  little,  if  at  all,  above  the  highest  level  of  the  cai-dinal 
border:  beaks  small,  depressed,  curved  inward,  downward  and  for- 
ward, and  placed  near  the  anterior  end :  escutcheon  or  ligamental  area 
(?)  lanceolate  and  tolerably  well-defined  :  lunule  none. 

Surface  marked  by  numerous  concentric  and  impressed  lines  of 
growth,  most  of  which  are  not  visible  without  the  use  of  a  lens.  Test 
apparently  thin.    Characters  of  the  interior  of  both  valves  unknown. 

Dimensions  of  one  of  the  s{)eoimens  figured  (a  right  valve) :  maxi- 
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mam  length,  eight  millimetres ;  greatest  height,  five  mm. ;  of  the  other 
(a  left  valve) — length,  Reven  millimeti^es ;  height,  five  mm. 

Liard  River,  about  thii'ty  miles  below  DeviFs  Portage,  R  6.  McCon- 
nell,  1887 :  five  detached  left  valves,  one  right  valve  and  a  small  but 
niearly  perfect  cast  of  the  interior  of  both  valves. 

This  little  shell  is  only  provisionally  and  very  doabtfally  referred  to 
the  gen  as  Trigcmdus  of  Sandberger,  on  accoant  of  a  certain  general 
resemblance  which  it  bears,  both  in  shape  and  saiface  markings,  to 
the  T,  Sandbergeri  of  Alberti,  from  the  Trias  of  Wiirtembarg. 

In  the  entire  absence  of  any  knowledge  of  the  hinge  dentition,  mus- 
cular impressions  or  pallial  line  of  the  specimens  collected  by  Mr. 
licConnell,  it  is  not  only  doubtful  to  what  genus  or  family  but  even  to 
what  oi^der  they  should  be  refen-od.  On  first  studying  them,  the 
wiiter  was  struck  with  their  similarity  in  external  characters  to  the 
Niicula  eUmgata  of  Oberg,  from  the  Trias  of  Spitsbergen,  and  Professor 
Hyatt,  who  has  since  examined  two  of  the  most  perfect  ones,  thinks 
that  they  bear  a  similar  resemblance  to  two  or  three  species  of  Nueula 
from  the  European  Trias,  described  by  Elipstein,  liunster  and  Wiss- 
man.  But,  so  far  as  the  writer  has  been  able  to  observe,  there  are  no 
indications  or  traces  of  the  peculiar,  comb-like,  interlocking  teeth  of 
Nacula  in  any  of  the  specimens  from  the  Liard  River,  and  there  are 
some  reasons  for  supposing  that  in  the  latter  the  ligament  was  exter- 
nal. If  the  present  species  should  prove  to  be  a  Nacula  rather  than  a 
TriganoduSj  then,  in  accordance  with  the  known  relations  of  the  animal 
to  its  shell  in  living  representatives  of  the  former  genus,  the  shorter 
side  of  the  two  would  be  the  posterior,  and  vice  vers&,  and  the  beaks 
would  point  backwards. 


GASTEROPODA. 

Mabgaaita  tbiassioa.    (N.  Sp.) 

Plate  17,  figs.  8  and  8  a. 

Shell  small,  globosely  turbinate  and  about  as  broad  as  high :  whorls 
four,  increasing  rapidly  in  size,  the  latter  ones  ventricose  but  flattened 
next  to  the  suture  above :  spire  apparently  a  little  shorter  than  the 
outer  whorl,  which  latter  is  depressed  in  the  centre  below  and  rather 
nari*owly  umbilicated,  the  umbilicus  being  somewhat  deep,  with  a 
broadly  rounded  margin  and  about  one-third  the  diameter  of  the  base : 
suture  distinct  and  nearly  rectangular :  aperture  nearly  circular  but 
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apparently  somewhat  pointed  above  and  a  little  sinuous  on  the 
columellar  side :  outer  lip  thin  and  simple. 

As  viewed  in  its  dorsal  aspect  the  last  whorl  of  the  spire  is  seen  to 
be  encircled  by  three  rather  distant  raised  lines  or  minute  spiral  ridges, 
I  one  of  which  is  placed  on  the  shoulder  above,  one  in  the  middle  and 

one  close  to  the  suture  below.  The  outer  whorl  bears  four  i*ather  dis- 
tant spiral,  raised  lines  on  its  upper  half,  and  below  these  there  are  a 
number  of  others  which  are  finer  and  much  more  closely  disposed. 
When  examined  with  a  lens,  the  whole  of  this  spiral  sculpture  is  seen 
to  be  crossed  and  overlaid  by  densely  crowded  and  exceedingly  mimite 
raised  stnsd.    Test  extremely  thin. 

As  the  apex  is  broken  off  in  each  of  the  few  specimens  collected,  it 
is  not  practicable  to  give  the  exact  proportionate  dimensions  of  any. 

Liard  Eiver,  about  thirty  miles  below  Devil's  Portage,  R.  G.  licCon- 
nell,  1887 :  four  casts  of  the  interior  of  the  shell,  in  two  of  which  poi*tions 
of  the  test  are  well  preserved. 

It  is  possible  that  this  shell  may  not  be  a  true  Margarita^  but  it  seems 
to  be  more  closely  allied  to  the  M.  spiralis  of  Munster,  from  the  Trias 
of  St.  Oassian,  as  figured  by  Zittel,  than  to  any  other  genus  known  to 
the  writer.  Professor  Hyatt,  who  has  examined  two  of  the  best  speci- 
mens collected  by  Mr.  McOonnell,  thinks  that  they  resemble  the  Tturbo 
JoJumnis  Austrioe  of  Elipstein  (figured  in  Stoppani's  ''  les  Petrifications 
d'Eeino/'  pi.  14,  fig.  16),  but  that  ''they  are  not  quite  so  elevated, 
^  their  whorls  are  flatter  above  and  their  spiral  ridges  better  marked." 

It  is,  however,  quite  evident  that  they  cannot  be  referred  to  the  genus 
Turbo  as  now  restricted,  and  it  is  most  likely  that  their  affinities  are 
rather  with  the  TrochidsB  than  the  Turbinids. 


CEPHALOPODA. 
NAxrnLus  Liardensis.    (N.  Sp.) 

Plate  18,  figs.  1  and  1  a. 

Shell  broad,  subglobose,  but  deeply  though  rather  narrowly  umbili- 
cated :  maximum  breadth  of  thd  aperture  about  equal  to  the  entire 
length,  as  measui-ed  from  the  centre  of  the  outer  lip  to  a  correspond- 
ing point  on  the  periphery  of  the  opposite  side.  Volutions  very 
closely  embracing,  the  inner  ones  almost  completely  covered,  the 
outer  one  increasing  rapidly  in  size,  but  expanding  much  more  ra- 
pidly in  a  lateral  than  in  a  dorso-ventral  dii^eotion :  periphery  somewhat 
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flattened,  bat  probably  abnormally  so:  sides  and  umbilical  margin 
both  rounded,  the  latter  not  at  all  angular :  aperture  a  little  more  than 
twice  as  broad  as  high,  transversely  subrenifoi-m,  or  transversely  and 
bix>adly  elliptical  but  shallowly  emarginate  in  the  centre  of  the  base 
by  the  encroachment  of  the  preceding  volution. 

Septa  somewhat  closely  approximated,  their  average  distance  apart 
on  the  periphery,  where  their  margins  are  nearly  straight,  being 
about  six  millimetres.    Position  of  the  siphuncle  unknown. 

Suiface  apparently  almost  smooth,  and  marked  only  by  transverse 
stfiffi  of  growth. 

Dimensions  of  the  only  specimen  collected:  maximum  length, 
fifly-seven  millimetres  \  maximum  breadth  at  the  aperture,  where  the 
shell  is  broadest,  fifty-eight  mm. ;  height  of  apertui*e  in  the  centre, 
twenty-seven  mm. 

Liai*d  Eiver,  about  twenty-five  miles  below  DeviFs  Poiiiage,  R.  ft. 
McConnell,  1887 :  a  slightly  distorted  cast  of  the  interior  of  the  shell, 
with  small  portions  of  the  test  preserved,  but  with  the  greater  portion 
of  the  chamber  of  habitation  broken  off.  The  number  of  septa 
whose  margins  are  visible  in  this  specimen  is  twenty-one,  and  the  por- 
tion of  the  body  chamber  that  remains  is  about  three-quarters  of  an 
inch  in  length. 

This  shell  appears  to  bear  such  a  close  resemblance  to  the  Nautilus 
SibylUB  of  Mojsisovics,*  from  the  Trias  of  Spitzbergen,  in  almost  eveiy 
respect,  that  it  may  possibly  prove  to  be  only  a  local  variety  of  that 
species.  Still,  in  the  figures  of  N.  SibyUce  the  umbilical  margin  is  rep- 
resented as  rather  distinctly  angular,  whereas  that  of  N.  Liardensis  is 
very  regularly  rounded. 


PoPANOOBttAS    MoCONNBLLI.      (N.  Sp.) 

Plate  18,  figs.  2, 2  a,  b,and  3, 3  a. 

Typical  Farm.  (Pigs.  2  and  2  a,  b.)  Shell  globosely  sublenticular,  but 
always  a  little  depressed  in  the  umbilical  region :  greatest  thickness  or 
breadth  varying  in  different  specimens  from  a  little  more  to  a  little  less 
than  half  of  the  maximum  diameter :  umbilicus  well  defined  and  rather 
deep,  with  steep  sides,  but  very  narrow  and  rather  less  than  one-eighth 
of  the  maximum  diameter,  in  adult  specimens.  At  a  very  early  stage  of 
growth,  however,  the  umbilicus  is  much  wider  proportionately.    Thus, 


*  Arktisehe  Triasfannen  (Mem.  TAc  Imp.  des  Soienoee  de  St-  P^tenbonrgi  Ser.  VII,  Vol.  88, 
No.  0),  p.  100,  pi.  16,  fig.  2. 
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in  a  specimen  whose  maximum  diameter  is  fourteen  millimetres,  the 
umbilicus  is  about  six  mm.  in  width  and  the  inner  volutions  are  partly 
exposed.  In  adult  specimens  the  outer  volution  is  so  closely  embracing 
that  the  whole  of  the  inner  whorls  are  covered.    Sides  of  the  outer 

i  volution  narrowing   rapidly  and  convexly  from  the  umbilical  margin 

to  the  periphery,  which  latter  is  somewhat  obtusely  but  very  distinctly 
angulated.  Aperture  very  narrow  in  a  dorso-ventral  direction,  angu- 
lar above,  widening  rapidly  and  convexly  to  the  base,  which  is  deeply 
and  broadly  emarginated  by  the  encroachment  of  the  preceding  volu- 
tion. If  measured  in  the  centre,  where  the  emargination  is  deepest, 
the  heifl^ht  of  the  aperture  is  not  more  than  one-half  of  its  maximum 
length,  but  if  measured  outside  of  the  emargination  its  height  is  a  little 
greater  than  its  breadth. 

Surface  nearly  smooth,  marked  only  by  rather  distant  but  somewhat 
irregularly  disposed  and  very  indistinct  spiral  striations,  which  are 
crossed  by  almost  equally  indistinct  and  very  slightly  elevated  triEins- 
verse  plications.  The  faint  revolving  strite  are  most  strongly  marked 
on  the  outer  half  of  the  sides  and  become  obsolete  near  the  umbilical 
margin,  while  the  low,  transverse  plications  or  wrinkles  are  usually, 
though  not  always,  nearly  straight  and  widen  outwards  towards  the 
periphery,  over  which  they  do  not  pass. 

Sutuitil  line  consisting  of  six  simple  saddles  on  each  side  of  the  sipho- 
nal  saddle,  and  of  six  simple  lobes  on  each  side  of  the  siphonal  lobe. 

4  The  apex  of  the  very  small  siphonal  saddle  has  a  minute  notch  in  the 

centre,  but  all  the  other  saddles  are  quite  entire  at  their  margins. 
The  siphonal  saddle  is  less  than  half  the  height  of  the  first  and  second 
lateral  saddles,  which  are  larger  than  the  rest  and  about  equal  in  size 
to  each  other  and  to  the  corresponding  lobes,  while  the  third,  fourth, 
fifth  and  sixth  lateral  saddles  are  all  very  small  and  much  shorter 
than  the  first  or  second.  All  the  lobes  are  minutely  incised  at  their 
margins.  The  siphonal  lobe,  which  is  rather  deeply  emarginated  in 
the  centre  by  the  small  siphonal  saddle,  is  broader  but  not  quite  so 
high  as  the  first  lateral  lobe,  which  latter  is  a  little  higher  than  the 
second.  The  third,  fourth,  fifth  and  sixth  lateral  lobes  are  all  very 
small  and  much  shorter  than  the  second. 

Tho  septa  are  closely  approximated,  and  as  the  sutural  lines  of  only 
two  or  three  contiguous  septa  are  visible  in  specimens  in  which  a  not 
inconsiderable  portion  of  the  outer  lip  is  broken  off,  it  seems  clear  that 
when  perfect  the  chamber  of  habitation  must  have  been  large  and  that 
it  must  have  occupied  fully  the  whole  of  the  outer  volution. 

Dimensions  of  the  largest  undistorted  specimen  collected:     maxi- 

^  mum  diameter,  fifty-one  millimetres ;  greatest  breadth  or  thickness, 

twenty-seven  mm.   and  a  half;   width  of  umbilicus,  six  mm.     In  a 

December,  1888.  11 
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larger  but  slightly  distorted  specimen,  the  maximam  diameter  is  not 
quite  seventy  mm. 

Variety  lenticulare,  (Figs.  3  and  3  a.)  Shell  sublenticular,  but 
always  a  little  depressed  in  the  umbilical  region :  gi*eatest  breadth  or 
thickness  equal  to  one-third  of  the  maximum  diameter :  umbilicus 
very  narrow  and  indistinctly  defined,  in  some  specimens  almost  closed  : 
periphery  acutely  angulated  :  aperture  much  narrower  laterally  than 
in  the  typical  form. 

Surface  nearly  smooth,  marked  only  with  fine  i-adiating  striee,  which 
are  doubly  flexuous  on  each  of  the  sides  and  pi*oduced  into  a  series  of 
obtuse,  beak-like  projections  which  arch  forwards  on  the  periphery. 

Sutural  line  apparently  similar  to  that  of  the  typical  form. 

Dimensions  of  the  largest  specimen  of  this  variety  known  to  the 
writer:  maximum  diameter,  sixty  millimetres;  greatest  breadth  of 
the  same,  twenty  mm. 

It  is  only  proper  to  add  that  the  typical  and  convex  form  and  the 
flattened  vai'iety  lenticulare  are  connected  by  numerous  intermediate 
gradations  both  in  form  and  sculpture. 

Liard  Eiver,  about  twenty-five  miles  below  Devil's  Portage,  also 
about  thirty  miles  below  the  same  portage,  R.  G.  McConnell,  1887. 
At  the  fii*8t  mentioned  locality  five  specimens  were  collected,  of  various 
sizes,  most  of  which  belong  to  the  typical  and  convex  form  of  the 
species.  At  the  second  locality  indicated,  seventeen  specimens  were 
collected  of  all  sizes,  vaiying  from  eight  to  about  sixty  millimetres 
in  their  greatest  diameter.  Eight  of  these  have  a  maximum  diameter 
of  more  than  an  inch  and  a  half,  and  of  these  four  belong  to  the  typical 
form  and  four  to  the  variety  lenticulare.  * 

The  genus  Popanoceras  was  first  proposed  and  its  characters  defined 
by  Professor  Hyatt,  in  1884,  in  the  twenty-second  volume  of  the  Pro- 
ceedings of  the  Boston  Natural  Histoiy  Society,  on  page  337.  The 
types  of  the  genus  are  there  stated  to  be  the  Gomatites  Kiriffianus,  G. 
Koninckianus  and  O,  SoboUskyanus  of  ]im*chison,  De  Yerneuil  and 
Keyserling,  from  the  Dyas  (or  Pei-mian  formation)  of  Bussia.  In 
1886,  on  pages  67-72  and  plates  14  and  15  of  his  *'  Arktische  Triasfau- 
nen,"  Mojsisovics  described  and  figured  four  named*  and  two  unnamed 
additional  species  from  the  Upper  Trias  of  Spitzbergen.  The  present 
species,  which  the  writer  has  much  pleasm*e  in  associating  with  the 
name  of  its  discoverer,  may  be  readily  distinguished  from  the  whole 
of  these  previously  characterized  forms  by  its  much  larger  size  and 
more  especially  by  Its  more  or  less  convexly  sublenticular  form  and 
very  distinctly  angnlated  periphery. 

•  P,  HvQtH,  P.  TortUiy  p.  MalnureniAud  P.  VerneuUi, 
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Aroestes  Gabbi,  Meek. 

Ammonites  AumanWf  Grabb.— 1864.    Palfieont  Califora.»  vol.  I.,  p.  26,  pL  3,  figs. 

11  and  17  (not  of  Hauer,  teste  Meek). 
JrcaiUs  Oabbi,  Meek.--1877.    U.a  Geol.  ExpL  40th  Parallel,  voL  IV,  pt.  I,  p.  121, 

pL  10,  figs.  6, 6  a  and  6  b. 

Bay  five  miles  and  a  half  west  of  Cape  Commerell,  north  end  of 
Vancouver  Island,  G.  M.  Dawson,  1885:  one  tolerably  perfect  specimen 
and  a  few  fragments  of  others. 

A  nearly  perfect  bat  considerably  crushed  and  distorted  specimen  of 
an  ArcesteSf  collected  by  Di\  Dawson  in  18T8  at  Houston  Stewart  Chan- 
nel, in  the  Queen  Charlotte  Islands,  has  been  referred  to  this  species 
by  the  writer,  in  the  Eeport  of  Progress  of  the  Geological  Survey  of 
Canada  for  1878-79,  but  its  specific  relations  are  somewhat  doubtful. 


Aoboohobdioebas  (?)  Cablottbnse.     (N.  Sp.) 

Plate  19,  fig.  I. 

The  foregoing  name  is  suggested  provisionally  for  a  remarkably 
sculptured  shell,  of  which  two  rather  large  fragments,  which  Pi*ofessor 
Hyatt  thinks  are  "probably  specimens  of  Acrochordiceras"  were 
collected  by  Dr.  Dawson  in  1878  at  Houston  Stewart  Channel,  Q.C  i. 

The  larger  of  these  two  fragments  is  a  piece  of  the  outer  volution 
about  twenty-seven  millimetres  high  in  its  dorso-ventral  diameter, 
about  thirty-five  mm.  in  length  from  the  posterior  to  the  anterior 
termination  and  twelve  mm.  in  thickness  near  the  periphery. 

The  outer  volution  seems  to  have  been  strongly  compressed  at  the 
sides,  the  umbilicus  appears  to  have  been  narrow  and  in  both  speci- 
mens the  periphery  or  abdominal  region  is  distinctly  flattened.  At 
and  near  the  posterior  termination  of  each  of  these  fragments,  the  ribs 
or  pil®  are  frequently  bifurcating  and  in  one  instance  bidichotomons, 
but  in  their  anterior  halves  the  ribs  are  broken  up  into  numei*0UB,  short 
and  simple,  transversely  elongated  tubercles. 

These  specimens.  Professor  Hyatt  writes,  "  are  interesting  in  so  far 
as  they  exhibit  a  style  of  sculpturing  which  is  diffei^nt  from  that  of 
any  Triassic  form  I  have  ever  seen  either  upon  a  specimen  or  figured. 
They  both  at  an  earlier  stage  evidently  had  divided  pllae,  but  these  at 
the  stage  of  growth  represented  in  both  these  fragments  have  begun 
to  be  resolved  into  numerous,  short  and  elongated,  interrupted  folds. 
The  style  of  this  makes  the  larger  of  the  two  fragments  a  close  copy 
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of  some  Scaphites  of  the  Cretaceous.  Even  the  large  and  extremely 
aged  specimens  of  Acrochordiceras  figured  by  Mojsisovics  retain  the 
entire  tracbyceran  pilse,  and  in  part  the  tubercles  or  at  least  indica- 
tions of  them.  It  is  very  evident  that  in  this  species  a  marked  change 
takes  place  either  upon  the  transient  living  chambers  of  the  adults  or 
upon  the  latter  part  of  the  last  whorls  in  extreme  age.  It  is  evident, 
also,  that  the  changes  proceeded  from  the  umbilical  shoulders  out- 
ward, and  that  the  continuous  pila)  probably  entirely  disappeared 
within  a  shoi^t  space.  I  did  not  succeed  in  cleaning  the  abdomen  sat- 
isfactorily and  therefore  cannot  say  positively  that  the  pilse  or  ribs 
cross  it  as  in  Acrochordiceras,  The  species  is  certainly  new,  so  far  as  I 
can  judge." 

Tbaghyoeras  Canadense.     (N.  Sp.) 
Plate  18,  figs.  4  and  4  a. 

Shell  compressed  at  the  sides  and  a  little  the  thickest  around  the 
umbilical  margin :  peripheiy  or  abdominal  region  broad  and  flattened, 
but  rounded  at  its  junction  with  the  sides  and  encircled  in  the  centre 
by  a  deep,  narrow  groove  or  abdominal  chaunel.  Volutions  rather 
strongly  involute,  the  umbilicus  occupying  about  one-fourth  of  the 
entire  diameter :  maximum  breadth  of  the  outer  whorl  a  little  less 
than  its  dorso-ventral  diameter  as  measured  from  the  umbilical  margin 
to  the  outer  boundary  of  the  abdominal  channel :  umbilical  margin 
distinct  and  subangular:  inner  wall  of  the  umbilicus  steep. 

Surface  of  the  outer  volution  marked  by  transverse  ribs  which  are 
ornamented  by  rows  of  closely  arranged  tubercles.  On  the  inner  half 
of  each  side  the  ribs  are  nearly  sti'aight  or  but  slightly  fiexuous,  but 
on  the  outer  half  they  curve  ooncavely  forwards  in  such  a  way  as  to 
form  a  series  of  obtusely  pointed  or  narrowly  rounded  linguiform  pro- 
cesses on  the  periphery,  in  the  centre  of  which,  however,  they  are 
invariably  cut  through  by  the  narrow  abdominal  channel.  Many  of 
the  ribs  bifurcate  from  a  tubercle  placed  on  the  umbilical  idargin,  and 
these  bifurcating  ribs,  which  extend  outward  to  the  abdominal  chan- 
nel, usually  alterrate  with  one  or  two  simple  ribs  of  similar  length. 
On  the  outer  half  of  each  side,  one  or  both  of  the  branches  of  these 
bifurcating  ribs  occasionally  divides  again,  and  in  other  cases  a  short 
rib,  which  itself  bifurcates  near  or  upon  the  abdominal  region,  is  inter- 
calated between  the  two  branches.  In  one  instance,  also,  a. short, 
bifui'cating  rib  alternates  with  a  similai*  but  much  longer  one.  On 
each  side  of  the  peripheral  or  abdominal  groove  the  longer  ribs, 
whether  simple  or  bifurcating,  bear  transversely  elongated  tubercles, 


WHITEAVE8.]      FOSSILS   OF  TRIASSIG  BOCKS  OF  BRITISH  COLUMBIA.  143 

one  of  which  is  placed  on  the  umbilical  margin,  six  next  to  it,  one  at 
the  junction  of  the  side  with  the  periphery,  and  one,  which  appears  to 
be  divided  into  two  points,  next  to  the  abdominal  giH)oye. 

The  sutural  line  consists  of  three  lateral  saddles  on  each  side  of  the 
siphonal  saddle,  and  of  two  principal  lateral  lobes,  besides  a  third  and 
minute  lobe,  which  is  partly  sunk  in  the  umbilical  cavity,  on  each  side 
of  the  siphonal  lobe.  The  margins  of  all  the  saddles  are  rounded  and 
entire,  but  those  of  the  lobes  appear  to  be  minutely  incised.  The 
siphonal  saddle  is  much  smaller  than  any  of  the  rest;  the  first  and  sec- 
ond lateral  saddles  are  nearly  equal  in  size  and  a  little  larger  than  the 
thii-d.  The  siphonal  lobe,  whose  summit  is  shallowly  emai'ginate  in 
the  centre  by  the  small  siphonal  saddle,  is  a  little  larger  than  the  first 
latei*al  lobe,  and  it  again  is  slightly  larger  than  the  second  lateral. 

Dimensions  of  the  only  specimen  collected :  greatest  diameter,  fifty 
millimetres;  maximum,  breadth  or  thickness,  twenty  mm.;  greatest 
breadth  of  umbilicus,  thirteen  mm. 

Liaixl  River,  about  twenty-five  miles  below  DeviVs  Portage,  R  G. 
McConnell,  1887 :  one  tolerably  well  preserved  and  nearly  perfect  cast 
of  the  interior  of  the  shell. 

According  to  Professor  Hyatt,  this  specimen  belongs  to  the  group  of 
the  Trachycerata  margaritosa  of  liojsisovics.  **  It  is  closely  allied  to 
Trachyceras  Aon,  Mojs.  (Ceph.  der  Med.  Triaspr.,  p.  133,  pi.  21,  figs. 
1-38),  but  differs  therefrom  in  the  number  of  rows  of  closely  arranged 
tubercles,  in  its  bix>ad  abdomen  and  the  division  of  the  spines  of  the 
abdomen  into  two  points.  It  is  like  P.  ladinum,  Mojs.  (lb.,  pi.  14, 
fig.  2),  but  has  more  i*ows  of  tubercles,  and  these  smaller ;  also  like  T. 
Judicaricum,  Mojs.  (lb.,  pi.  14,  fig.  3),  but  is  more  involute.  It  is  also 
like  T.  longobardicum  (lb ,  pi.  19,  fig.  4),  but  is  different  in  the  sutures 
and  has  smaller  ribs  and  tubercles.'' 

In  the  writer's  judgment  the  specimen  now  under  consideration 
appeal's  to  be  still  more  closely  related  to  the  Nevada  fossil  which  has 
been  referred  to  T.  Judicaricum  in  the  fourth  volume  of  the  United 
States  Geological  Exploration  of  the  Fortieth  Parallel,  on  the  author- 
ity of  Professor  Hyatt,  who,  however,  now  doubts  the  correctness  of 
this  identification,  as  will  be  seen  from  the  following  extract  from  a 
letter  of  his  to  the  present  writer,  dated  March  20tb,  1888 :— "  At  the 
time  that  I  wrote  the  note  for  Meek  in  Geol.  Bxpl.  40ih  Parallel,  vol. 
iv,  p.  118, 1  was  disposed  to  give  greater  latitude  to  specific  characters 
than  I  am  now.  I  should  not,  I  think,  now  consider  the  shell  there 
described  as  T.  Judicaricum,  If  Meok's  figures  are  at  all  correct,  the 
nodes  and  pilse  (ribs)  are  distinct,  as  are  also  the  involution  and  chan- 
nel. Your  specimen,  if  I  remember  rightly,  differed  from  Meek's  in 
having  very  much  finer  pike  (ribs),  many  rows  of  closely  set  tubercles, 
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and  the  tubercles  on  the  abdomen  had  two  points  so  closely  set  as  to 
look  like  parts  of  one  big  tubei*cle,  or  as  if  they  had  originated  from 
some  such  division  of  a  large  tubercle." 


Abniotites,  Hyatt.     (Gen.  nov.) 
("sBalatonites  arietiformes.  Mojsisovics.) 

Shell  discoidal,  whorls  moderately  numerous,  strongly  compressed 
at  the  sides,  everywhere  in  close  contact,  but  very  slightly  embracing, 
so  that  the  umbilicus  is  wide  and  open  and  almost  the  whole  of  the 
inner  volutions  is  exposed  to  view :  periphery  simply  carinated,  ''  keel 
single,  smooth,  with  slight  linear  channels  on  either  side,  or  none, 
according  to  the  species  :"  surface  of  the  outer  whorls  simply  costate. 
''The  pilse  (ribs)  arise  from  folds  and  are  smooth,  x>erfectly  developed, 
straight  on  the  sides,  bending  forward  at  the  geniculsB,  which  ai*e 
sometimes  noticeably  prominent.  !f  he  sutural  line  has  not  been  seen, 
but,  judging  by  analogy,  the  lobes  were  probably  dentate  and  the 
saddles  smooth." 

In  reference  to  this  genus  Prof.  Hyatt  writes  as  follows :  ''The  cai*e- 
ful  examination  of  the  specimens  collected  by  Dr.  Dawson  convinced 
me  of  what  I  had  long  suspected,  that  the  geuus  Bcdatonites  of  Mojsiso- 
vics contains  three  distinct  genei*a.  This  eminent  authority  had,  in 
fact,  himself  clearly  seen  and  distinguished  three  gi-oups,  but  did  not 
consider  them  to  be  of  generic  rank.  The  shells  of  Balatonites  arieti- 
formes, Mojsis.  (Ceph.  der  Mediterr.  Triaspr.)  have  complete  pilse  with- 
out tubei*cules,  and  entire  keels  in  the  youug,  and  the  latter  are  only 
very  slightly,  if  at  all,  ridged  in  adults.  I  propose  for  this  group  the 
name  of  AmiotiteSf  in  allusion  to  the  close  resemblance  of  the  shells  to 
the  Amioceras  of  the  Lias,  a  fact  first  noticed  by  Mojsisovics. 

The  type  of  Mojsisovic's  genus  is  Balatonites  Bahtonicus  (V.  1,  kurse 
Uebers  d.  Amm. — Gattun.  d.  Mediterr.  u.  juvav.  Trias ;  Verb.  d.  k.  k. 
Beichsan.,  1870,  No.  7,  p.  139).  This  belongs  to  the  second  group,  the 
Balatonites  gemmati.  These  shells  have  heavily  tuberculated  pilse,  a 
line  of  tubercles  replaces  the  keel  and  they  resemble  Trachyaras  in 
general  aspect.  The  sutures  are  similar  to  those  of  Arniotites^  the 
lobes  being  dentated  and  the  saddles  smooth. 

Mojsisovics'  third  group,  the  Balatonites  acuti,  is  the  most  distinct 
of  the  three.  The  shells  have  sutures  with  smooth  lobes  and  saddles, 
ti*ue  keels  are  not  present,  but  the  abdomens  are  exceedingly  acute  in 
some  species.  In  the  few  species  known,  the  whorls-  are  much  com- 
pressed and  the  mode  of  growth  discoidal — ^the  whole  presenting  a 
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very  nnuBaal  combination  of  charactenstics.  I  propose  for  this  group 
the  name  Dorikranites  (from  Jopixpdvos^,  spear-headed),  the  type 
being  Dorikranites  Bogdoanus  (=:Balatonites  Bogdoanus,  Mojsis.,  Ceph. 
der  Triaspr.,  p.  81,  pi.  80,  figs.  l-4\  and  the  following  were  described 
by  Mojsisovics  under  the  name  of  BcUatonites,  Dorikranites  rossicum  and 
D.  acutum. 

The  young  of  Arniotites  has  a  thin  keel,  and  this,  together  with  the 
form  of  the  whorls  and  pilsB,  shows  that  the  more  discoidal  and  stouter 
shells  of  Celtites  are  larval  or  radical  forms  as  compared  with  Arniotites, 
and  ai*e  probably  the  near  allies  of  this  series.  In  Arniotites  the  earliest 
whorls  are  often  smooth,  compressed,  and  are  probably  rounded  as  well 
as  keel-less  on  the  abdomen.*  The  shell  duiing  this  stage  must  have 
closely  resembled  the  adult  of  Dinarites  Mohamedanus,  Mojsisovics 
(Mediterr.  Triaspr.,  p.  7,  pi.  40),  and  more  remotely  Ceratites  Sturi 
(ibid,  p.  44,  pi.  39),  both  of  these  being  forms  belonging  to  the  direct 
line  or  stock  of  Ammonoid  radicals  which  terminated  in  the  Lias  with 
Psiloceras  planorbe.  Among  Balatonitidse,  Arniotites,  with  its  smooth 
young,  evidently  bore  precisely  similar  relations  to  those  stock  radi- 
cals of  the  Trias  that  Amioceras,  among  the  Ai'ietidfB,  bore  to  the  stock 
radical,  Psiloceras,  in  the  Lias.  Arniotites  Yancouverensis,  Whiteaves, 
does  not  approximate  closely  to  any  species  described  by  Mojsisovics. 
The  pilaB  are  straight er,  the  forward  bend  is  hardly  perceptible,  the 
whorls  are  narrower,  and  the  young  smooth  for  a  more  prolonged 
period  of  the  growth.  These  characters  have  all  been  exaggerated  by 
compression,  but  this  cannot  account  for  the  whole  of  the  observable 
diit'erences.  This  species  is,  of  courae,  the  type  of  the  genus,  and  the 
small  specimen  from  Crescent  Inlet  shews  the  characters  best.  The 
following  species  are  described  and  figured  by  Mojsisovics  in  his  great 
work  (Ceph.  der  MediteiT.  Triaspr.)  under  the  name  Balatonites; 
Arniotites  euryomphalus,  A.  arietiformis,  A,  prezzanus,  A.  stradanus  and 
A.  Meneghini. 


*  **  It  IB  qaite  oominon  for  speoiei  of  Ammonoids  to  be  roanded  and  keel-Ien  od  the  abdomen, 
dnrint  the  imooth  stage,  until  the  sheU  is  of  oonsiderable  site,  and  they  are  inyariably  so  duiint 
the  earlier  i»art  of  the  smooth  stage.  The  slight  crenulations  of  the  keel,  described  by  Mojsiso- 
Tios  lo  Balatonites  arletiformes,  are^ probably  not  constant  in  all  the  species  and  I  haye  not 
considered  them  as  of  generic  importance." 
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A&NI0TITX8    VaNGOUVEBSNSIS. 

Plate  19,  fig.  2. 

CdtUes (f)  Vaneouverentis,  Whiteayes— 1887.     Dawson,  Rep.  Geol.  Exam.  N.  pt 

Vane.  laid,  and  adj.  coasts,  in  Ann.  Rep.  Geol. 
Surv.  Can.  for  1886,  p.  110  B. 

Shell  small,  discoidal,  whorls  about  four  in  number,  compressed  and 
very  gently  convex  at  the  sides,  slender,  increasing  slowly  in  size  and 
very  slightly  embracing,  so  that  the  whole  of  the  sides  of  the  inner 
ones  is  exposed  to  view :  umbilicus  wide  and  shallow :  outer  volution 
distinctly  keeled  at  the  peripheiy,  the  keel  apparently  single,  entire 
and  with  a  faint  linear  channel  on  each  side.  ,  Surface  of  the  first  and 
second  volution,  and  the  inner  half  of  the  thiixl  volution  apparently 
smooth,  that  of  the  outer  half  of  the  thiitl  and  of  the  whole  of  the 
fourth  distinctly  libbed ;  the  nbs  being  simple,  transverse,  generally 
straight,  broadening  outwai-d  and  interrupted  on  the  keeled  periphery 
of  the  outer  volution. 

Sutural  line  unknown. 

In  a  supplement  to  Dr.  Dawson's  report,  which  was  written  more  than 
a  year  before  the  present  paper  was  printed,  the  name  CeUites(^)  Vancou- 
verensis  was  suggested  provisionally  for  a  number  of  specimens  collected 
from  the  Triassic  rocks  at  three  localities  in  the  Queen  Charlotto  Islands, 
at  five  on  or  near  the  noi-th  or  north-west  coast  of  Vancouver  Island,  and 
at  Hernandez  Island,  in  the  Strait  of  Greorgia.  With  the  exception  of 
a  few  crushed  fi'agments,  the  specimens  from  each  of  these  localities 
are  mere  natural  moulds  or  impressions  in  shale  of  the  exterior  of  one 
side  (or  of  a  portion  of  one  side)  only  of  each  shell,  in  which  not  a  ves- 
tige of  any  part  of  the  sutural  line  could  be  detected.      • 

Since  the  original  diagnosis  of  C,  Vancauverensis  was  written,  some 
of  the  most  perfect  specimens  fi'om  most  of  these  localities  have  been 
examined  by  Professor  Hyatt,  who  is  inclined  to  think  that  nearly  all 
of  them  are  not  referable  to  Celtites^  but  to  a  new  genus  which  is  here 
described  under  the  name  AmiotiteSy  that  they  may  possibly  be  separ- 
able into  two  or  perhaps  three  species,  and  that  it  is  not  quite  certain 
even  that  they  all  belong  to  the  same  genus.  He  suggests,  also,  that 
the  small  specimen  represented  on  plate  19,  figure  2,  be  regarded  as 
the  type  of  the  genus  Amiotites  and  of  the  species  A.  Yancouv^ensiSy 
and  it  is  in  accoi'dance  with  this  suggestion  that  the  description  of  both 
has  been  prepared  for  the  present  paper.  Pi-ofessor  Hyatt  thinks  that 
the  most  salient  characters  of  the  species  as  now  restricted  are  "  the 
smooth  character  of  the  young  shell  as  shown  in  the  umbilicus,  the 
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simple  keel  bordered  on  each  side  by  a  faint  linear  channel,  and  the 
abruptly  terminating  ribs  on  the  outer  volutions," 

The  type  of  Amiotites  Vancouverensis  as  here  defined  was  collected 
by  Dr.  Dawson  in  1818,  at  Crescent  Inlet,  Moresby  Island,  Q.  C.  I., 
and  six  imperfect  specimens,  which  are  believed  by  the  present  writer 
to  be  referable  to  the  same  species,  were  obtained  by  Dr.  Dawson  in 
the  same  year  at  Forward  Inlet,  on  the  north-west  coast  of  Vancouver 
Island,  near  Observatory  Bock. 


Arniotitxs.     (Species  uncertain.) 

Plate  19,  fig.  3. 

OOHUb  (7)  VanoouixrensU,  Whiteaves.  (Pars.)  1887.    Op.  cit.,  p.  110  B. 

Six  natural  moulds  of  the  exterior  of  one  side  of  each  shell  of  a 
species  of  Amiotitea  and  two  small  and  crushed  fragments  of  casts  of 
the  interior  of  the  test  were  collected  by  Dr.  Dawson  in  1885,  at  Bob- 
son  Island,  in  Forward  Inlet.  These  were  supposed  by  the  present 
writer  to  represent  merely  an  advanced  stage  of  growth  of  the  pre- 
ceding species.  Professor  Hyatt,  however,  who  has  examined  the 
most  perfect  specimen  from  this  locality,  the  one  figured  on  plate  19,  is 
of  the  opinion  that  its  "  whorls  are  proportionately  bi'oader,  in  an 
abdomino-doraal  direction,  than  those  of  A.  Vancouverensis,  that  the 
pilee  of  the  former  ai'e  more  numerous  and  not  so  coarse  and  fold-like, 
and  that  they  begin  to  be  developed  earlier,  the  young  being  smooth 
for  a  much  shorter  time  than  Uiose  of  A,  Vancouverensis'^  To  the 
writer  the  pilsB  of  the  typical  A,  Vancouverensis  seem  finer  and  closer 
together  than  those  of  the  specimens  from  Bobson  Island. 

« 

Abniotites  or  Celtites.    (Species  uncertain.) 

Plate  19,  fig.  4. 

The  large  specimen  from  Forward  Inlet,  figured  on  plate  19, 
Professor  Hyatt  thinks  may  be  ^'either  an  Amiotites  or  a  Celtites, 
The  numerous,  narrow-sided,  compressed  whorls,  entire  keel,  crowded 
pilsB  (ribs)  and  discoidal  form  are  very  similar,  possibly  identical,  with 
those  of  Celtites  EpolenensiSy  Mojsisovics,  figured  from  smaller  speci- 
mens in  Hediter.  Triaspr.,  pi.  29,  38.  The  last  part  of  the  last  whorl 
in  the  specimen  collected  by  Dr.  Dawson  is  curiously  distorted  by 
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pressure,  and  the  side  assumes  an  aspect  like  Amiotites,  not  possessed 
by  the  earlier  stages,  which  are  not  distorted.  As  noted  by  Mojsiso- 
vics,  Amiotites  and  Celtites  ai*e  undoubtedly  very  closely  allied  in  some 
of  their  species,  but  the  typical  foi*ms  seem  to  be  generically  separable/' 


Badiotites  Carlottbnsis.    (N.  Sp.) 
Plate  19,  fig.  5. 

Shell  small,  strongly  compressed  at  the  side,  periphery  sharp  but 
not  distinctly  keeled;  whorls  increasing  rapidly  in  breadth  in  the 
dorso-ventral  direction.  Surface  of  the  outer  volution  marked  by 
crowded,  regularly  disposed  and  nearly  equidistant,  minute  and  falcate 
rib-like  folds,  which  curve  concavely  foi'wai'ds  on  each  of  the  sides 
and  which  are  apparently  not  interrupted  on  the  periphery.  Sutural 
line  unknown. 

South  side  of  Houston  Stewart  Channel,  Queen  Charlotte  Islands^ 
nearly  opposite  Eose  Harbour,  G.  M.  Dawson,  1878 :  one  small  and 
very  much  distorted  specimen,  the  maximum  diameter  of  .which  is 
twelve  millimetres  or  about  half  an  inch. 

The  type  and  only  specimen  collected  is  so  much  distorted  by 
obliquely  lateral  pressure  that  its  outer  volution  looks  much  more 
strongly  embracing  than  it  probably  was  in  its  normal  condition,  and 
its  umbilicus  is  made  to  assume  an  abnormally  narrow  appearance. 

For  the  elucidation  of  the  generic  relations  of  this  shell  the  writer  is 
indebted  to  Professor  Hyatt,  who  writes  as  follows  in  regard  to  it : 
"  It  is  much  larger  than  the  only  other  known  species  of  this  genus, 
the  Badiotites  Eryx  of  Mojsisovics  (Ceph.  der.Mediterr.  Triaspr,  p.  91). 
After  considerable  trouble  and  some  rather  hazardous  work,  I  suc- 
ceeded in  splitting  off  a  part  of  the  otherwise  indeterminable  shell, 
cleaned  a  part  of  the  whorl,  and  traced  the  well-known  pil»  of  Badzo- 
tites  mnning  continuously  across  the  abdomen  of  the  much  compressed 
and  acute  whorl.  The  extreme  flatness,  of  course,  may  be  in  a  measure 
accounted  for  by  pressure,  but  the  agreement  in  aspect  of  the  whorls 
and  the  continuity  of  the  piles  leave  hai-dly  any  room  for  doubting  that 
it  is  a  form  of  Badiotites,  It  is  much  larger  than  B.  BJryx,  and  probably 
now." 
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AuLAcooBBAs  Oarlottense,  Wbiteaves. 

t 

Plate  19,  fig.  6. 

Aulaeocercu  Carlotienset  Whiteaves — ^1887.    Dawson,  Rep.  Geol.  Exam.  N.  part 

Vane.  I.,  &c.;  in  Ann.  Rep.  Creel.  Surv.  Can.  for 
1886,  p.  109  B. 

Guard  elongated,  in  the  more  perfect  though  smaller  of  the  only 
two  specimens  collected,  which  may  therefore  be  regarded  as  the  type 
of  the  species,  narrowly  conical  and  increasing  very  slowly  in  thick- 
ness from  the  acutely  pointed  posterior  end,  whose  apex  is  slightly 
excentric ;  in  the  larger  but  less  perfect  example  comparatively  thick, 
somewhat  fusiform  and  bluntly  pointed  posteriorly,  with  the  apex 
distinctly  excentric.  Alveolus  and  phragmocone  unknown.  Outer 
surface  marked  by  close-set,  rounded,  longitudinal  ribs,  which  are 
separated  from  each  other  by  narrow  but  deep  linear  furrows. 

In  1878  six  badly  preserved  specimens  of  the  guards  of  one  or  more 
species  of  Selemnites  were  collected  by  Dr.  G.  M.  Dawson  at  Houston 
Stewart  Channel,  in  the  Queen  Charlotte  Islands.  Of  these,  the  two 
described  above  are  both  longitudinally  ribbed  on  the  outside  and 
apparently  belong  to  the  genus  Aulacoceras  of  Hauer.  The  smaller  of 
the  two  is  a  natural  longitudinal  section  of  the  guard,  about  two 
inches  in  length  and  not  quite  half  an  inch  broad  at  the  thickest  end, 
while  the  larger,  which  is  only  a  badly  preserved  natural  mould  or 
impression  of  one  side  of  a  large  specimen  of  the  guard  with  part  of 
the  test  preserved  at  the  posterior  end,  but  which  shows  clearly  one 
of  the  lateral  grooves  as  well  as  several  of  the  longitudinal  ribs  that 
are  said  to  be  characteristic  of  the  genus,  is  nearly  five  inches  in 
length  and  fully  an  inch  and  a  half  broad  in  the  thickest  part.  Of 
the  other  four  specimens  two  are  mere  fragments  which  cannot  be 
determined  either  generically  or  specifically,  one  being  a  very  slender 
guard  about  two  inches  and  a  half  long  and  not  quite  a  quarter  of  an 
inch  broad  at  the  thicker  end,  whose  sui*face  markings  are  not  pre- 
served, while  the  other  is  a  piece  of  the  posterior  or  pointed  end  of  the 
guard  of  a  small  individual,  about  an  inch  and  a  quarter  long  and  a 
quarter  of  an  inch  broad  at  the  thicker  end,  whose  sui*face  appears  to 
be  perfectly  smooth. 
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By  J.  F.  Whitbavbs. 


4.  On  some  Cretaceous  Fossils  from  British  Columbia,  the  North  West 
Territory  and  Manitoba. 


(A.)    PROM   THE   BARLIBB   CBBTACBOUS    OF    BRITISH 

COLUMBIA. 

MOLLUSC  A. 
Lamellibranchiata. 

AUOSLLA  MOSQITSNSIS,  var.  OONOENTRIOA. 

InocerawM  conomtrtcw,  Fisch.  1837*  Oryctogr.  de  Mobcou,  p.  17,  pi.  20,  figs.  1-3. 
Aucdkk  conoentrica,  v.  Keyserling.  1846.    Fetchorareise,  p.  100>  pi.  16,  fig.  16. 
Inoeeramus  Piochii,  Qabb.  1864.  Pal.  Calif.,  vol.  I,  p.  187,  pi.  25,  fig.  173,  (ex- 

clus.  fig.  174). 
Aucella  concerUrica,  Eichwald  (as  of  Fischer).  1865.  Lethsea  Bossica,  vol.  II, 

pt  1,  p.  521,  pi.  22,  figs.  3  a,  b. 
AtuxUa  Pioehii,  Gabb.  1869.  Pal.  Calif.,  vol.  II,  p.  194,  pi.  181,  figs.  92,  a-c. 
Aucella  concentrica,  Eichwald  (as  of  Fischer).  1871.  Geogn.  Palseont  Bemerk. 

liber  die  Halbins.  Mangiscb.  und  die  Aleutischen  Inseln,  p. 

186,  pi.  17,  figs.  1  and  2. 
Aucella  concentrica,  White  (as  of  Fischer).  1884.  Ball.  IJ.  S.  Geol  Burv.,  No.  4, 

p.  13,  pi.  6,  figs.  2-12. 

Tatlayoco  Lake,  B.C.,  G.  M.  Dawson,  1875.  Banks  of  the  Upper 
Skagit  River,  B.C.,  G.  M  Dawson,  1877,  and  Browning  Creek,  Forward 
Inlet,  Qoatsino  Sound,  north  west  coast  of  Vancouver  Island,  G.  M.  D,, 
1878. 

Long  Island,  Harrison  Lake,  B.C.,  also  west  shore  and  peninsula  on 
the  south-east  shore  of  the  same  lake,  and  Chilliwack  River,  near 
Tamiahai  Creek,  B.C.,  A.  Bowman,  1882. 

Browning  Creek,  Forward  Inlet  and  west  side  of  Winter  Harbour  in 
Forwaixl  Inlet,  also  Raft  Cove  on  the  west  coast  of  Vancouver  Island, 
north  of  Quatsino  Sound,  V.L,  G.  M.  Dawson,  1885. 

West  of  Fraser  River,  B.C.,  a  little  to  the  north  of  sources  of  Bridge 
June,  1889. 


152  OONTRIBUTIONS  TO  CANADIAN  PAL.S0NT0L0OY. 

Biver,  B.C.,  from  a  mountain  bIx  or  seven  thonsand  feet  high  above  sea 
level,  Mr.  Soues  (per  Mr.  T.  Blwyn),  1886.  South  Pork  of  Quesnel 
Eiver,  near  the  foot  of  Quesnel  Lake,  A.  Bowman,  1886. 

Porcupine  Eiver,  N.W.T.,  in  latitude  67°  8'  N.  and  longitude  13^ 
47'  W.;  also  Yukon  Eiver,  Alaska,  eight  milos  below  the  Antoine 
Eiver,  in  latitude  65°  15'  N.  and  longitude  141°  40'  W.;  R  G.  Mc- 
Connell,  1888.    Extremely  abundant  at  most  of  these  localities. 

The  specimens  from  each  of  these  localities  are  undoubtedly  con- 
specific  with  the  Aucella  Piochii  of  Grabb  from  the  Shasta  Group  of 
California,  and  with  the  fossils  fiX)m  the  Cretaceous  rocks  of  Alaska 
which  Dr.  C.  A.  White  regai*ds  as  a  variety  of  the  A.  amcentrica  of 
Fischer.  In  the  Lethsea  Eossica,  however,  Eichwald  has  expressed 
the  opinion  that  A,  concentrica  is  not  specifically  distinct  from  the  A. 
Mosquensis  pf  von  Buch,  and  the  wi*iter  has  long  been  convinced  that 
A,  Piochii  also  is  only  an  inconstant  varietal  form  of  A.  Mosquems. 
The  names  A,  concentrica  and  A.  Piochii  have  been  given  with  the  view 
of  distinguishing  comparatively  broad  specimens  whose  valves  are 
almost  equally  convex,  from  the  typical  A,  Mosquensis,  which  is 
narrowly  elongated  and  whose  right  valve  is  flatter  than  the  left,  but 
a  study  of  some  three  or  four  hundred  Aucellsa  from  various  localities 
in  British  Columbia  has  led  to  the  conclusion  that  the  most  dis- 
similar examples  are  connected. by  every  kind  of  intermediate  grada- 
tion. A  careful  comparison  of  Dr.  White's  illustrations  of  the  Alaskan 
fosssils  which  he  refers  to  A,  concentrica  with  Eichwald's  figures  of 
specimens  of  A,  Mosquensis  from  Alaska  and  the  Aleutian  Islands^  will 
be  sufficient  to  shew  how  difficult  if  not  impracticable  it  is  to  dis- 
criminate between  these  nominal  species. 

By  some  writera  the  Aucella-bearing  deposits  of  Eussia  have  been 
regarded  as  of  Jurassic  age,  and  by  others  as  of  Cretaceous.  D'Orbigny 
refers  them  to  his  "  ^tage  Oxfordien,"  Trautschold  and  Eudolph  Lud- 
wig  to  the  Tithonic  system  of  Oppel,  and  Eichwald  to  the  Upper 
Neocomian.  Ever  since  1875,  the  year  in  which  Aucellffi  were  firat 
discovered  in  British  Columbia,  the  present  writer  has  been  convinced 
that  the  rocks  in  which  they  are  the  prevalent  fossil,  in  that  province 
as  well  as  in  California,  are  of  Cretaceous  age.  In  the  Transactions  of 
the  Eoyal  Society  of  Canada  for  1882,  the  opinion  was  expressed  that 
these  rocks  are  probably  of  the  horizon  of  the  Upper  Neocomian.  At 
the  time  that  this  paper  was  written,  not  more  than  eight  species  in  a 
sufficiently  perfect  state  for  identification  or  description  had  been 
found  associated  with  the  AucellsB  in  British  Columbia,  and  of  these, 
only  two  (viz.,  Ancyloceras  Bemondi  and  Syncylonema  Meekiana),  besides 
the  Aucella,  were  recognized  as  occurring  also  in  the  "  Lower  Shales 
and  Sandstones,  or  Subdivision  G  '*  of  the  Cretaceous  rocks  of.  the 
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Queen  Charlotte  Islands.*  The  more  recent  collections  made  by  Dr. 
Dawson  from  the  Aucella-bearing  rocks  of  British  Columbia^  and  re- 
ported on  in  the  present  paper,  shew  that  ten  fairly  recognizable 
species  are  associated  with  the  AucelisB  in  that  province,  and  that  of 
these,  two,  (viz.,  Astarte  Carlottensis  and  TolcUa  arata),  besides  the  two 
already  mentioned,  or,  counting  the  AticelUiy  five  out  of  the  entire  eleven 
are  common  to  these  deposits  and  to  Subdivision  G  of  the  Cretaceous 
rocks  of  the  Queen  Charlotte  Islands.  Moreover,  the  fragment  of  an 
Ammonitoid  shell  to  which  the  name  OlcostepJianus  Q^ats^noensi8  was 
given,  in  the  paper  to  which  reference  has  been  made,  proves  to  be  a 
portion  of  a  small  Scaphite,  closely  allied  to  the  8.  <»qualis  of  Sower- 
by,  from  the  English  Upper  Greensand,  and  the  Fholadomya  Van- 
ccuverensis  described  and  figured  in  the  same  paper  is  possibly  only  a 
form  of  the  Pleuromya  Carlottensis  from  the  Queen  Charlotte  Islands, 
in  a  peculiar  and  unusual  state  of  preservation.  The  present  writer 
has  long  entertained  the  opinion  that  the  ''  Lower  Shales  "  (C)  of  the 
Queen  Charlotte  Islands  Cretaceous  are  the  homotaxial  but  by  no 
means  necessarily  the  contemporaneous  equivalents  of  the  Gault  of  Eng- 
land and  Europe,  and  it  now  seems  most  probable*  that  the  rocks  in 
British  Columbia  in  which  AucellsB  are  the  prevalent  fossils,  are  of  the 
same  age  as  the  deposits  first  mentioned  rather  than  a  little  older. 

When  the  acute  inflection  of  the  anterior  margin  of  the  right  valve 
immediately  under  the  beak,  is  not  apparent,  ae  is  often  the  case,  it  is 
veiy  easy  to  mistake  an  AiLcella  for  a  small  species  of  Inoceramus,  a^d 
if,  as  Eichwald  suggests  and  as  the  figures  and  descriptions  would 
seem  to  imply,  the  Inoceramus  Coquandianus  of  d'Orbigny,  which  is 
described  and  figured  in  the  '*  Fal^ntologie  Fran^aise"  and  the 
''  PaUontologie  Suisse, ''  be  identical  with  one  of  the  varietal  forms  of 
AuceUa  MosqumsiSy  then  in  Europe  also  Aucellaa  would  rank  among 
the  characteristic  fossils  of  the  Gault. 


*  Id  this  oonneetion  it  may  be  well  to  quote  the  Bcheme  of  olasailiostioii  of  the  Gretaoeous 
rocks  of  these  isUnds  which  was  published  by  Dr.  Dawson  in  1880  and  based  upon  stratigraphi- 
oal  and  Hthologrical  grounds,  though,  as  has  been  elsewhere  stated,  it  does  not  seem  practicable 
to  separate  subdivisions  G,  D,  and  E  on  purely  palsBontological  considerations. 

Subdivisions  of  the  Gretaoeous  Formation  in  the  Queen  Charlotte  Ishuids,  in  descending  order. 


<i 


A.  Upper  Shales  and  Sandstones 1,500  feet 

B-    Coarse  Conglomerates 2,000 

G-    Lower  Shales  and  Sandstones,  with  coal 5,000 

D.    Agglomerates 8,600 

B.  Lower  Sandstones  1/)00(?)" 

Total.... 18,000   •• 

A  and  B  being  regarded  as  Later  and  0  D  and  E  as  Earlier  Gretaoeous. 
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YoLDiA  ABATA,  Whitoaves. 

Yoldia  aratOi  Whiteavee.    1884.    Geol.  and  Nat  Hist  Sury.  Can.,  Mesox.  Fobs-, 
vol.  I.,  p.  233,  pi.  31,  figs.  4  and  4a. 

East  side  of  Winter  Harbor,  Forward  Inlet,  G.  M.  Dawson,  1885 :  a 
few  casts  of  the  interior  of  the  shell  of  a  small  Yoldia,  which  ai*e  some- 
what doublfally  referred  to  this  species. 

ASTABTE  OaBLOTTENSIS.      (N.  Sp.) 

Astarte  Packardi,  Whiteaves  (as  of  White).    1884.    GeoL  and  Nat  Hist.  Sorv. 

Can.,  Mesoz.  Fobs.,  vol- 1-,  p-  229.  pi.  30,  figs.  6, 6a  and  6b;  bnt 
poflsibly  not  A.  Packardi,  White,  1880,  U.  8.  Geol.  Sunr., 
Contr.  toPalseont,  Nos.  2-8,  p.  149,  pi.  37,  figs.  6a  and  b. 

Shell  moderately  convex,  somewhat  compressed  at  the  sides,  very 
inequilateral :  marginal  outline  vai*ying  in  different  individuals  from 
subcircular  to  transveraely  subovate :  length  and  height  equal  in  the 
subcircular  specimens,  whereas  in  the  transveraely  subovate  examples 
the  length  exceeds  the  height  by  rather  more  than  one  fourth  :  hinge 
margin  descending  abruptly  and  concavely  in  front  and  convexly  and 
much  more  slowly  behind :  umbonal  region  somewhat  tumid,  beaks 
not  very  prominent,  directed  forwards  and  placed  about  half  way  be- 
tween the  centre  and  the  anterior  margin. 

Surface  marked  by  numerous  and  regularly  disposed,  narrow  and 
acute  concentric  ribs  or  plications,  and  by  minute  stri»  of  growth. 

The  hinge  dentition  consists  of  two  transverse  cardinal  teeth  in  each 
valve  but  there  are  no  lateral  teeth.  In  the  right  valve  both  teeth  are 
most  pi*ominent  in  the  middle,  but  the  posterior  cardinal  tooth  is  tri- 
angular in  outline  and  larger  than  the  anterior.  The  inner  margin  of 
the  valves  below  and  at  the  sides  is  simple  in  some  specimens  and  dis- 
tinctly crenulated  in  othei*s. 

In  a  large  specimen  with  nearly  circular  outline  the  maximum  length 
and  height  are  both  thirty  millimeti*es;  in  a  transversely  elongated 
specimen,  the  length  is  twenty-six  mm.,  and  the  height  twenty. 

East  side  of  Alliford  Bay,  Moresby  Island,  Q,C.I. ;  four  large  and 
beautifully  preserved  specimens  with  the  test  preserved,  and  a  few  frag- 
ments :  south  side  of  Alliford  Bay ;  abundant  in  the  condition  of  small 
but  perfect  casts:  east  end  of  Maud  Island,  in  Skidegate  Channel, 
Q.C.I.,  five  small  samples  with  the  test  preserved:  all  collected  by 
G.  M.  Dawson  in  1878. 

The  three  or  four  imperfect  and  badly  preserved  casts  from  the  fel- 
sites  of  thelltasyouco  Eiver,  B.C.,  which  were  pi'ovisionally  identified 
with  the  A,  ventricQsa  of  Meek  on  page  155   of  the  Beport  of  Pro- 
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gross  of  the  Geological  Survey  of  Canada  for  1876-17,  most  probably 
belong  to  the  present  species. 

Some  imperfect  valves  of  an  Astarte  collected  by  Dr.  Dawson  in 
1885,  on  the  east  side  of  Winter  Harbour,  Forward  Inlet,  Vancouver 
Island,  can  also  be  scarcely  distinguished  from  A,  Carlottensis, 

This  species  belongs  to  a  typical  and  persistent  section  of  the  genus 
Astarte^  which  has  ranged  from  the  Liassic  period  up  to  the  present 
time  with  very  little  variation  in  form  or  surface  markings,  and 
which  is  consequently  very  difficult  to  separate  into  well  defined 
species.  It  agrees  so  well  with  the  description  and  figures  of  A,  Pac- 
kardij  White,  that  it  was  at  one  time  somewhat  confidently  identified 
with  that  speeies,  but  as  Dr.  White,  who  has  examined  some  of  the 
most  perfect  specimens  fi'om  the  Queen  Charlotte  Islands,  thinks  that 
it  is  most  probably  distinct  therefrom,  it  seems  necessary  to  distin- 
guish it  by  a  new  specific  name. 

Opis  Vanoouverbnsis,  Whiteaves. 

Opi8  Vancouverengis,  Whiteaves.    1879.    Geol.  and  Nat.  HisU  Sarv.  Can.,  Mesoz. 

Fobs.,  vol.  I.,  p.  158,  pi.  18,  figs.  4  and  4a. 

West  end  ofLasqueti  Island  (in  the  Strait  of  Georgia)  near  False 
Bay :  a  cast  of  the  interior  of  the  right  valve  of  a  shell  which  almost 
certainly  belongs  to  this  genus  and  most  probably  to  this  species. 

Pleuromta  LiEViQATA,  Whiteavcs. 

Pleuromya  IxvigcUa,  Whiteaves.    1884.    Geol.  and  Nat.  Hist.  Sarv-  Can.,  Mesoz. 

Fobs.,  vol.  I.,  p.  224,  pi.  30,  figs.  1,  la,  16,  Ic 

Nookneamish  Eiver,  north-west  end  of  Vancouver  Island,  G.  M. 
Dawson,  1885 :  six  badly  preserved,  but  nearly  perfect,  and  eight  imper- 
fect casts  of  the  interior  of  the  shell.  These .  specimens  are  very  vari- 
able in  shape,  no  two  being  alike. 

CEPHALOPODA. 

P 

Placentioeras  oooidentalb,  Whiteaves. 

Plate  21,  fig.  1. 

FktcenHceras  ocddentale,  Whiteaves.    1887.    GeoL  and  Nat  Hist  Surv.  Can.^ 

Ann.  Bep.,  N.S.,  vol.  II,  for  1886,  page  113  b. 

Shell  strongly  compressed  at  the  sides,  periphery  rather  sharply 
aqgulated  but  not  distinctly  keeled ;  outer  whorl  very  closely  embra- 
cing, umbilicus  rather  narrow,  a  little  less  than  one  fourth  of  the  greatest 
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diameter ,  aperture  nari'owly  sagittate,  its  base  deeply  emarginate  by 
the  encroachment  of  the  preceding  volution. 

Surface  of  the  sides  of  the  outer  whorl  marked  by  broad  and  rather 
distant,  radiating,  bifni*catiAg  and  doubly  flexuoos  raised  plications, 
which  commence  at  the  umbilical  margin,  curve  at  first  gently  for- 
ward, then  as  gently  backward,  and  are  finally  bent  very  abruptly 
forward  next  to  the  periphery,  upon  which  they  form  narrow,  elon- 
gated and  acute  tongue-like  processes.  In  addition  to  these  plications 
the  surface  is  marked  by  tine,  simple  and  comparatively  close  set, 
radiating,  raised  lines,  which  are  also  doubly  flexuous  on  each  side. 
These  raised  lines  are  most  strongly  marked  on  the  outer  half  of  the 
sides,  and  are  as  well  defined  on  the  summits  of  the  plications  as  in 
the  smaller  spaces  between  them.    Septation  unknown. 

K-uk  Biver,  coast  of  British  Columbia,  G.  M.  Dawson,  1885 :  one 
tolerably  well  preserved  but  somewhat  imperfect  cast  of  the  interior 
of  the  shell,  whose  greatest  diameter  is  a  little  less  than  five  inches. 

This  species  seems  to  be  most  neai*ly  related  to  the  Amnumites 
bicurvatus  of  Michelin,  fi-om  the  Gault  of  Fi*ance,  as  figured  by 
d'Orbigny  on  Plate  64,  figs.  3  and  4  (but  not  figs.  1  and  2  of  the  same 
plate,  which,  according  to  Pictet,  represent  A.  Clean,  d'Oib.)  of  the 
Atlas  to  'the  first  volume  of  the  Pal^ontologie  Frangaise,  Terrains 
Crdtac^s.  It  seems,  however,  to  differ  fi-om  A.  bicurvatus,  which  Zittel 
places  in  Meek's  genus  Placenticeras,  not  only  in  its  much  greater  size, 
but  also  in  the  presence  of  numerous,  closely  arranged  and  doubly  flex- 
uous raised  lines,  in  addition  to  the  doubly  flexuous  i*adiating  plications 
or  rib-like  folds  which  are  common  to  both. 

Plaosntioe&as  Pxbezianum. 

AmmaniUs  Pereziant^  Whiteaves- 1876.    GeoL  Sarv.  Can.,  Mesoz.  Foes.,  voL  I., 

p.  19,  pi.  II.,  figs.  1  and  1  a. 
fiop/ocercM  Pierenantim,  Whiteaves- 1884.    lb.,  p  204- 

Liard  River,  below  Old  Fort  Halkett,  in  latitude  59^  26'  an  d  longi- 
tude 124^  48'  W.,  R.  G.  McOonnell,  1887 :  two  specimens,  which  though 
a  little  larger,  seem  to  be  precisely  similar  in  all  other  i-espects  to  the 
type  of  ^.  Perezimus  from  the  Queen  Charlotte  Islands.  In  one  of  the 
specimens  fi-om  the  Liard  Biver  nearly  the  whole  of  the  sutural  line  is 
well  preserved,  but  the  exact  shape  of  the  siphonal  saddle  cannot  be 
ascertained,  though  it  was  evidently  very  small.  The  first^  second, 
third  and  fourth  lateral  saddles,  which  diminish  gradually  in  size 
towai*ds  the  umbilicus,  are  variously  but  unequally  branched  and 
incised,  and  are  succeeded  in  the  umbilical  I'egion  by  four  or  five 
small  unbranched  saddles  with  incised  margins.  The  siphonal  lobe  is 
moderately  large  and  is  divided  at  the  summit  into  two  equal  parts  by 
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the  small  siphonal  saddle.  The  first  lateral  lobe  is  much  larger  than 
any  of  the  rest  and  is  rather  deeply  and  unequally  divided  a  little  on 
one  side  of  the  centre  by  a  small  offset  of  the  firat  lateral  saddle.  All 
the  lobes  are  incised  at  their  margins,  but  the  siphonal  and  first  lateral 
lobes  are  the  only  ones  that  are  branched. 

In  1876,  the  writer,  who  had  not  then  seen  a  copy  of  Dr.  Neumayr's 
paper  on  the  Ammonites  of  the  Chalk  Formation,*  expressed  the 
opinion  that  the  type  of  the  present  species  belongs  to  the  group  of 
the  Ciypeiformes  and  that  it  might  prove  to  he  an  Oppelia  allied  to  the 
0.  Waagem  of  Zittel. 

A  subsequent  study  of  other  specimens  fi*om  the  Queen  Charlotte 
Islands,  in  1884,  induced  the  writer  to  refer  the  species  to  JSdploceras, 
on  account  of  its  supposed  affinities  with  the  Ammonites  Cleon  of 
d'Orbigny  and  A.  bicurvatus  of  &f  ichelin,  both  of  which  were  placed  by 
I>r.  Neumayr  in  that  genus.  But,  in  his  Manuel  de  Conchyliologie, 
published  at  intervals  between  1880  and  1887,  Dr.  Paul  Fischer  states 
that  the  genus  HdploceraSt  which  he  regai*ds  as  a  synonym  of 
Listocerasy  Bayle,  corresponds  to  the  gi'oup  Ligati,  and  places  the 
whole  of  the  Ciypeiformes  in  Meek's  genus  Sphenodiscus, 

In  the  second  volume  of  the  "Handbuch  der-  Palffiontologie " 
(1881-85),  Zittel  re-defines  and  slightly  extends  the  characters  of 
Meek*8  genus  Placentlceras  so  as  to  make  it  embrace  the  whole  of  the 
Ciypeiformes  and  among  the  representative  species  cites  thQ  Ammonites 
bicurvatus  of  the  "Terrains  Cretac^s,"  which,  Pictot  says,  includes  A, 
Cleon.  He  (Zittel)  restricts  the  use  of  the  generic  term  Haploceras  so 
as  to  make  it  include  a  few  Jurassic  and  two  Neocomian  species,  and 
constitutes  a  new  genus,  which  he  calls  Desmoceras,  for  the  reception 
of  the  Ligati. 

The  present  species,  no  doubt,  bears  a  very  close  resemblance  to 
Desmoceras  Beudanti  in  the  general  shape  of  its  shell,  and  in  its  sutural 
line,  but  differs  therefrom  in  the  total  absence  of  the  distant,  periodic 
arrests  of  growth  which  are  generally  held  to  be  chai'acteristic  of  the 
Ligati.  Hence  it  would  seem  that  the  former  species  can  no  longer 
be  satisfactorily  referred  to  Haphceras^  or  even  to  Desmoceras^  but  that 
it  belongs  to  an  aberrant  section  of  the  Ciypeiformes,  in  which  the 
periphery  or  abdominal  region  is  more  or  less  narrowly  rounded 
rather  than  thin  and  sharp. 

By  Dr.  Fischer  the  Ciypeiformes,  as  a  whole,  are  included  in 
SphenoHscus  and  by  Zittel  in  Pla^enticeras.  But,  if  th  e  specimens  of 
the  present  species  collected  by  Messrs.  Bichardson  and  McConnell 


*Uber  Kreide&mmoBitides.    Aas  dem  LXXI  Bande  der  Sitib.  der  K.  Akad.  der  Wisienaoh.,  1 
Abth.  Mu'Heft,  Jahrf.  1875u 
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be  carefully  compared  with  Meek's  original  diagnosis  of  these  two 
genera,  it  will  be  found  that  they  differ  materially  from  Sphenodiscus 
in  having  their  outer  lateral  lobes  and  saddles  distinctly  branched,  as 
well  as  in  the  much  greater  obtuseness  of  their  peiiphery,  and  from 
Placenticeras  proper,  in  the  circumstance  that  their  narrowly  rounded 
periphery  is  neither  truncated  nor  "  provided  with  a  row  of  compressed 
alternating  nodes  around  each  margin."  Still,  under  all  the  circum- 
stances of  the  case,  the  course  that  seems  open  to  the  fewest  objections 
is  to  follow  Zittel  and  to  refer  the  species,  for  the  present  at  least,  to 
PlacenticercLs, 

Plaosnticeras  (Ferbzianum  ?  var.)  Liardense. 

Plate  20,  figs.  1  and  2. 

Liard  Eiver,  near  Old  II*ort  Halkett,  R  G.  McConnell,  1887  :  four 
other  specimens  of  an  Ammonite,  which  may  possibly  represent  a 
.  local  variety  of  P.  Perezianum,  They  were  found  in  flattened  lenticular 
masses  which  have  been  split  open  in  such  a  way  as  to  expose  one  side 
only  of  each  shell,  and  two  out  of  the  four  are  mere  fragments.  The 
characters  of  the  periphery  cannot  be  ascertained  in  either,  the  sides 
are  cinished  nearly  flat  and  the  sutural  line  is  not  visible,  but  the 
surface  markings  and  the  size  and  shape  of  the  fimbilicus  are  clearly 
shown  in  all. 

So  far  as  it  can  be  made  out,  the  general  contour  of  each  of  these 
four  specimens  appeara  to  have  been  essentially  the  same  as  that  of  the 
type  of  the  species,  but  their  sculpture  is  of  a  much  more  decided 
character,  and  consists  of  well  defined,  slightly  flexuous,  i-ounded  and 
transverse,  rib-like  folds,  which  widen  rapidly  outward  towards  the 
periphery  and  are  entirely  devoid  of  tubercles.  At  an  early  stage  of 
growth  these  folds  are  simple,  and  alternately  long  and  short,  but  in 
the  larger  specimens,  most  of  the  longer  folds  bifurcate  near  the  middle 
of  the  sides,  and  a  shorter  fold,  which  becomes  obsolete  before  reach 
ing  the  umbilical  margin,  is  usually  intercalated  between  each  pair  of 
the  longer  ones. 

SOAPHITES  QcJATSINOENSIS. 

Plate  21,  fig.  2. 

Olcostephantu  QuaUinoenfUy  Whiteaves.  1882.     Trans-  Roy.  Soc  Can.,  voL  L, 

Section  IV.,  p.  82,  woodcut  fig.  1. 

ScaphiUs    Quatdnoengis,   Whiteaves.    1887.   GeoL  and  Nat  Hist  Surv.  Can., 

Ann.  Bep.,  N.  S.,  voL  XL,  p.  114  b. 

East  side  of  Winter  Harbour,  Forward  Inlet,  Quatsino  Sound,  Van- 
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couver  Island,  G.  M.  Dawson,  1885  :  two  well  preserved  and  nearly 
perfect  but  not  quite  adult  specimens  and  a  few  fragments. 

These  show  clearly  that  the  species  is  not  an  Olcostephanus  of  the 
type  of  0.  bidichotamns,  as  was  at  first  supposed,  but  a  finely-ribbed 
small  Scaphite,  very  nearly  related  to  the  Scaphites  ceqtuilis  of  Sowerby. 
Its  ribs  too  are  not  invariably  bidichotomous,  for  in  some  of  the  speci- 
mens collected  in  1885  they  trifurcate,  while  in  others,  in  closely 
contiguous  portions  of  the  same  specimen,  they  are  bidichotomous, 
trifurcate,  or  simple  with  shorter  ones  intercalated  between,  though 
they  are  apparently  never  tuberculated  nor  nodose. 

The  type  of  0.  Quatsinoensis  is  a  well  preserved  but  very  imperfect 
and  immatm*e  specimen  collected  by  Dr.  Dawson  in  1878  at  Browning 
Creek,  Forward  Inlet,  where  it  is  associated  with  an  abundance  of 
Aucella  Mosquewis,  var.  concentrica, 

B.    FEOM  THE  NORTH  WEST  TERRITORY. 

ri.)  From  Rink  Rapids,  on  thb  Lewes  River,  a  tributary  of  the 
Yukon,  in  latitude  60°  20'  and  longitude  136°  30' ;  collected 
BY  Dr.  G.  M.  Dawson  in  1887. 


BRACHIOPODA. 
DiSCINA  pileolus.     (N.  Sp.) 

Plate  21,  figs.  3  and  3  a. 

Upper  or  doraal  valve  (the  only  one  known)  depressed  conical,  its 
greatest  height  being  a  little  less  than  one  half  of  its  maximum 
breadth:  apex,  erect  and  placed  a  little  behind  the  mid-length:  base 
broadly  elliptical  or  elliptic  ovate  in  outline,  and  about  one  fourth 
longer  than  broad. 

Surface  shining,  polished  and  marked  with  crowded  and  minute  but 
somewhat  irregularly  disposed  concentric  raised  lines. 

Length  of  the  most  perfect  specimen  collected,  twelve  millimetres ; 
breadth  of  the  same,  a  little  more  than  nine  mm.  and  a  half:  ap- 
proximate height,  four  mm. 

Two  doraal  valves,  one  of  which  is  nearly  perfect  and  remarkably 
well  preserved. 
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LAMELLIBRANOHIATA. 

CtPWNA  TUKONENSIfl.     (N.  Sp.) 
Plate  21,  fig.  4. 

Shell  rather  small,  compret^sed  convex,  inequilateral :  marginal  out- 
line varying  from  subcirculai*  or  ovately  subcircular  to  subovate,  the 
height  in  the  majority  of  Bpecimens  being  very  nearly  as  great  as  the 
length.  Anterior  side  short  and  I'ounded  :  posterior  side  longer  and 
somewhat  obliquely  subtruncated  at  its  extremity:  ventral  margin 
longitudinally  semiovate,  rounding  upward  rapidly  in  front  and 
straighter  behind :  superior  border  sloping  downward  very  gently  be- 
hind the  beaks  and  descending  abruptly  and  cor.cavely  in  front  of 
them :  beaks  broad,  prominent,  appressed,  placed  in  advance  of  the 
mid- length,  and  cui*ved  obliquely  forwai'd:  posterior  umbonal  slopes 
sometimes  distinctly  angulated,  but,  as  this  character  is  seen  in  only 
one  specimen,  it  may  be  the  result  of  distortion. 

Surface  marked  by  concenti'ic  lines  of  gi-owth.  Hinge  dentition  and 
muscular  impressions  unknown,  though  the  pallial  line  appears  to  have 
been  entire. 

Dimensions  of  one  of  the  most  perfect  specimens  collected :  maximum 
length,  thirteen  millimetres ;  greatest  height,  twelve  mm. 

One  somewhat  crushed  loft  valve,  with  the  whole  of  the  test  pre- 
served, two  perfect  and  well  preserved  casts  of  the  interior  of  the  same 
valve  and  three  similar  casts  of  the  right  valve. 

This  species  is  rather  vai*iablo  in  shape,  and  seems  to*be  most  nearly 
allied  to  the  Cyprina  Marcousana  of  de  Loriol,  fi'om  the  Middle  Neo- 
comian  of  Switzerland. 

CEPHALOPODA. 

SOHLOSNBAOHIA  BOREALIS.      (N.  Sp  ?) 
PUte  21,  fig.  6. 

Perhaps  a  variety  of  Schloenbachia  propinqna. 

Cfr.  ScJdoenbackia  prvpinqm,  Whiteaves.    1884.    GeoL  and  Nat  Hist.  Surv.  Can., 

Mesoz.  Fobs.,  vol.  L,  p.  247,  pi.  33,  figs.  2,  2a,  2b, 
2c. 

Shell  compressed  at  the  sides,  its  periphery  encircled  by  a  flattened, 
thin  and  very  prominent  simple  keel,  which  attains  to  a  height  of 

*  See  Piotet  and  Ounpiohe's  Pal^ont.  Saisse.,  Foes,  dn  Terr.  CreL  dee  EnWr. de  Sto.  Oroix, Ser . 
8,  p.  214,  pL  113,  figs.  3  and  i. 
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three  millimetres  near  tbe  aperture:  umbilicus  wide  and  shallow. 
Volutions  about  five  in  number,  increasing  rather  rapidly  in  size,  but 
more  rapidly  in  a  dorso-ventral  than  in  a  lateral  direction,  not  very 
closely  embracing,  nearly  the  whole  of  the  sides  of  the  inner  ones  being 
exposed:  umbilicus,  as  measured  from  suture  to  suture,  occupying 
about  one-third  of  the  entire  diameter,  and  nearly  equal  in  width  to  the 
height  of  the  aperture  just  outside  of  its  emargination.  Aperture 
narrowly  subeliiptical,  higher  than  bi-oad,  pointed  above  and  very 
shallowly  emarginated  below  by  the  slight  encroachment  of  the  pre- 
ceding volution. 

On  the  outer  volution,  each  of  the  sides  is  ornameoted  by  doubly 
flexuous,  transverse  and  rib-like  raised  plications,  which  are  inter- 
rupted by  or  do  not  pass  over  the  prominent  keel  on  the  periphery, 
and  which  are  entii'ely  devoid  of  tubercles.  Most  of  these  plications 
extend  completely  across  the  sides,  and  some  of  them  bifurcate  or  even 
trifurcate  at  about  their  mid- length,  but  near  the  keel  a  short  fold  is 
occasionally  intercalated  between  two  of  the  longer  plications. 

The  characters  of  the  sutural  line  are  not  satisfactorily  exhibited  in 
any  of  the  specimens  collected.  In  a  small  cast  of  the  interior  of  the 
shell,  whose  longest  diameter  is  about  three-quarters  of  an  inch,  three 
lobes  and  as  many  saddles  can,  it  is  true,  be  counted  on  one  side  of  the 
siphonal  saddle,  but  the  whole  of  the  exposed  surface  of  this  cast  is  so 
much  worn  that  nearly  all  the  finer  incisions  and  ramifications  of  the 
sutures  are  obliterated. 

Dimensions  of  the  largest  and  most  perfect  specimen  obtaiDed; 
greatest  diameter  sixty-two  millimetres :  width  of  umbilicus,  as 
measured  from  suture  to  suture,  twenty-three  mm. :  height  of  aper- 
ture, inclusive  of  keel,  twenty- two  mm. 

In  addition  to  the  specimen  whose  dimensions  have  just  been  given, 
six  much  smaller  examples,  and  several  impressions  or  fragments  of 
others,  were  collected. 

This  shell  is  certainly  very  closely  related  to  the  Schloenbachia 
propinqua,  from  the  "Lower  Sandstones  or  Division  E"  of  the  Creta- 
ceous rocks  of  the  Queen  Charlotte  Islands,  and  may  prove  to  be  only 
a  local  variety  of  that  species.  Judging  by  the  rather  scanty  material 
at  present  available  for  comparison,  the  present  form  appeare  to  differ 
fi-om  the  typical  8.  propinqua  in  having  more  slender  whorls  (in  a 
dorso- ventral  direction)  and  a  consequently  wider  umbilicus, — in  its 
more  distinctly  doubly  flexuous  folds,  and  in  the  greater  pi-ominence 
of  its  abdominal  keel.  8.  borealis  seems  also  to  be  very  nearly  allied 
to  the  ScfdoenhacUa  cultrata  (the  Ammonites  cultratus  of  d'Orbigny)  of 
the  French  Neocomian,  and  to  differ  therefrom  in  almost  exactly  the 
same  way  as  it  does  from  8.  propinqua. 
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The  Aptychua  or  portion  of  an  Aptychua  reproBented  on  Plate  21,  (fig. 
6)  was  foand  in  the  same  beds  as  the  S.  horealis^  and  may  have  belonged 
to  that  species.  It  is  longitudinally  semiovate  in  oatline,  and  its  outer 
surface  is  mai*ked  only  with  rather  closely  disposed  concentric  raised 
lines. 

CRUSTACEA. 

PHYLLOPODA. 

ESTHERIA  BELLULA.      (N.  Sp.) 

(Plate  21,  figs.  7  and  7a.) 

Carapace  valves  compressed  at  the  sides,  but  regularly  though 
moderately  convex  (so  that  a  transverse  section  of  both  when  closed 
would  be  ovately  and  narrowly  lenticular  in  outline),  inequilateral,  a 
little  longer  than  high  and  varying  in  outline  in  different  specimens 
from  obliquely  subovate  to  longitudinally  semiovate.  Anterior  end 
always  shorter  and  generally  nari*ower  than  the  posterior. 

The  most  perfect  specimen  collected,  which  is  figured  on  Plate  21, 
fig.  7,  and  which  may  be  regai*ded  as  the  type  of  the  species,  is  ob- 
liquely subovate  in  marginal  outline.  Its  anterior  and  posterior  ends 
are  both  rounded,  as  are  also  both  of  its  cardinal  angles,  and  its  dorsal 
margin  is  comparatively  short,  though  more  than  half  the  entire 
length.  In  one  of  the  longitudinally  semiovate  examples  (fig.  7  a) 
the  anterior  end  is  angular  at  its  junction  with  the  dorsal  margin 
above,  and  much  nan*ower  than  the  posterior  end,  which  latter  is 
rounded  both  above  and  below ;  while  in  another,  the  marginal  out- 
line is  not  far  fi*om  semicircular,  the  doi'sal  border  or  hinge  line 
extends  nearly  the  whole  length  of  the  valves,  and  is  angular  at  both 
ends.  XJm bones  small,  depressed,  contiguous  and  placed  near  the  an- 
terior end,  but  not  quite  terminal. 

Surface  marked  by  from  thii*teen  to  eighteen  closely  and  rather 
regularly  disposed  concentric  ridges,  which  are  rounded  and  not  very 
prominent,  although  distinctly  defined. 

Dimensions  of  one  of  the  most  pei*fect  specimens  collected :  maximum 
length,  seven  millimetres  :  greatest  height,  five. 

One  perfect  and  well  presei*ved  cast  of  the  interior  of  a  pair  of  valves 
which  had  become  widely  spread  out,  a  few  similar  but  not  quite  so 
well  preserved  casts  of  detached  valves,  and  a  single  cast  of  the  exterior 
of  a  left  valve. 
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As  no  portion  of  the  thin  test  is  preserved  on  any  of  these  specimens, 
it  is  of  coarse  by  no  means  certain  that  they  are  really  the  valves  of 
phyllopod  crustaceans.  Still,  in  spite  of  the  circumstance  that  the 
other  organisms  with  which  they  are  associated  seem  to  indicate  purely 
marine  rather  than  fresh  water  or  brackish  conditions^  these  little 
fossils  appear  to  the  writer  to  bear  a  much  closer  resemblance  to  some 
of  the  species  described  and  figured  by  Professor  T.  Bupert  Jones  in 
his  *'  Monograph  on  the  Fosdil  EstherisB,"  published  by  the  PalsBonto- 
graphical  Society,  than  they  do  to  any  lamellibranchiate  bivalve. 

The  few  fossils  collected  by  Dr.  Dawson  at  this  particular  locality 
on  the  Lewes  Biver  are,  perhaps,  oot  altogether  sufficient  to  indicate 
the  exact  position  which  the  rocks  from  which  they  were  collected 
occupy  in  the  Cretaceous  System.  The  genera  Diacina  and  Estheria 
have  such  an  extensive  range  in  time  that  they  affoitl  no  definite  infor- 
mation on  this  point.  The  most  characteristic  fossil,  apparently,  which 
has  yet  been  found  in  these  rocks,  is  the  SchloenbacMa  which  has  just 
been  described  under  the  name  8.  boreaUs.  This  species  appears  to  be 
very  nearly  related  to  the  S.  propinqua  of  the  lowest  division  yet 

recognized  of  the  Cretaceous  rocks  in  the  Queen  Charlotte  Islands.  Ab 
will  be  seen  farther  on,  it  occurs  also  in  the  Eocky  Mountains  near 
Devil's  Lake,  in  deposits  which  hold  several  other  species  of  fossils 
which  were  first  described  from  specimens  .collected  in  the  Lower 
Shales  and  Sandstones,  or  Subdivision  C  of  the  Queen  Charlotte  Island 
Cretaceous.  So  far  as  it  goes,  therefore,  the  palsBontological  evidence 
would  seem  to  show  that  these  rocks  on  the  Lewes  Biver  represent  as 
low  a  horizon  in  the  Cretaceous  system  as  has  yet  been  definitely  recog- 
nized in  Canada. 

(2.)      FrOU  THE   BOOKT  MOUNTAINS  THREE   MILES   NORTH    OF  THE  BAST        i<'''   '  ^'-t  '  '  '    ^ 

END  OF  Devil's  Lake;  collected  by  B.  G.  MoConnell  in  1887.  '  "'•'''  •'  ^  ^  •"  - ',  / 

Probably  fVom  the  same  geological  horizon  as  the  Lower  Shales 
and  Sandstones  of  the  Queen  Charlotte  Island  Cretaceous. 

BBACHIOPODA. 

Tbrebratula  robusta.    (N.  Sp.) 

Plate  22,  figs.  1,  la,  1  b  and  2. 

Shell  large,  rather  strongly  convex,  the  maximum  thickness  through 
the  closed  valves  being  very  little  less  than  their  greatest  breadth 
marginal   outline  ovately  subelliptical,  the  length  being  nearly  one 
third  greater  than  the  breadth,  and  the  greatest  breadth  a  little  in 
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advance  of  the  midlength;  front  margin  subtroncated  in  the  centre; 
posteiior  extremity  bluntly  pointed. 

Ventral  valve  rather  more  convex  than  the  dorsal ;  the  umbo  of  the 
former  moderately  prominent,  its  beak  incurved  and  slightly  decurved 
as  well  as  somewhat  obliquely  truncated ;  deltidium  very  small  as  the 
central  portion  of  the  anterior  margin  of  the  trancated  beak  of  the 
ventral  valve  almost  touches  the  beak  of  the  dorsal ;  foramen  ra.ther 
large  and  apparently  complete.  In  an  end  view  the  front  margin  of 
the  ventral  valve  is  seen  to  be  sinuated,  the  sinus  being  very  shallow 
and  indistinctly  defined,  but  moderately  broad  and  nearly  straight  in 
the  centre.  At  a  short. distance  from  the  front  margin  the  mesial 
fold  and  sinus  become  obsolete. 

Dorsal  valve  smaller  as  well  as  less  convex  than  the  ventral,  its  beak 
small  and  depressed,  and  its  front  margin  provided  with  a  shallow  me- 
sial fol^  which  fits  into  the  corresponding  sinus  of  the  opposite  valve. 

The  foregoing  description  is  applicable  only  to  the  adult  shell.  In 
immature  specimens  the  marginal  outline  is  very  nearly  circular,  the 
length  and  breadth  are  almost  equal,  and  the  shallow  fold  and  sinus  of 
the  front  margin  of  the  valves  are  not  developed. 

The  sm'face  markings  are  very  imperfectly  preserved,  but  the  exte- 
rior appears  to  have  been  nearly  smooth,  and  marked  only  by  concen 
trie  lines  of  gi*owth  and  by  minute  and  crowded  radiating  strisB. 

The  markings  on  the  interior  of  the  valves  are  also  very  imperfect- 
ly presei*ved.  .  In  a  cast  of  a  dorsal  valve  there  is  a  longitudinal  medi- 
an groo7e  less  than  half  the  entire  lepgth,  which  probably  represents 
the  septum.  In  the  same  cast  the  posterior  adductor  appears  to  have 
been  long,  narrow,  pointed  at  both  ends,  and  more  convex  on  its  inner 
margin  than  externally,  while  the  anterior  adductor,  though  also  long, 
narrow  and  pointed  posteriorly,  is  naiTOwly  rounded  and  somewhat 
dilated  in  front. 

Dimensions  of  an  average  adult  specimen :  maximum  length,  seven- 
ty-one millimetres;  greatest  breadth,  foiiiy-eight  mm.  and  a  half; 
thickness  through  the  closed  valves,  forty-two  mm. 

Seventen  more  or  less  perfect  casts  of  the  interior  of  the  closed 
valves  were  collected,  some  of  which  have  portions  of  the  test  adher- 
ent thereto. 

Two  specimens  of  a  Terebratula  collected  by  Mr.  James  Bichardson 
in  1872  fi-om  the  '^  Lower  Shales  and  Sandstones  '*  of  Skidegate  Inlet 
in  the  Queen  Charlotte  Islands,  appear  to  be  immature  individuals  of 
this  species. 
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OsTRSA  Skidsqatinsis,  Whiteaves. 

OOrea  SkidegatentU,  Whiteaves.  1884.    Geol.  and  Nat  Hist  Surv.  Can.,  Mes. 

Fobs.,  vol.  1  p.  243,  fig.  12. 

Two  casts  of  the  interior  of  the  shell  of  an  Ostrea  which  is  pi-obably 
referable  to  this  species. 

ExoGTAA.    Species  nndeterminable. 

Four  casts  of  what  appear  to  be  the  convex  valves  of  a  small  myti- 
loid  or  subtriangular  and  somewhat  arcuate  Exogyra,  which  the  writer 
has  not  been  able  to  identify  with  any  known  species  but  which  are 
not  in  a  satisfactory  condition  for  description  or  illustration. 

Lima  psbobliqua.    (N.  Sp.) 
Plate  22,  figs.  3  and  3  a. 

Shell  of  medium  size,  strongly  compressed,  very  inequilateral  and 
broader  than  long ;  marginal  outline  obliquely  semioval.  Anterior  side 
or  buccal  region  neai-ly  sti*aight,  but  very  slightly  concave  in  the  mid- 
die,  its  margins  being  deeplv  but  narrowly  inflected ;  posterior  side  or 
anal  region  broadly  rounded,  but  truncated  or  subtruncated  in  the  car- 
dinal region;  pallial  border  nari-owly  rounded.  Beaks  moderately 
prominent,  anterior,  tei*minal,  the  posterior  umbonal  slope  forming 
nearly  a  right  angle  with  the  anterior.  Ears  and  cardinal  area  un- 
known. The  only  portion  of  the  test  that  happens  to  be  preserved  in 
either  of  the  two  specimens  collected,  is  a  small  piece  I'ound  the  anal 
margin  of  the  less  perfect  of  the  two.  On  this  pai*t  of  the  shell  the 
surface  ornamentation  appears  to  consist  of  very  fine  and  delicate 
radiating  striaa  or  impressed  lines,  which  are  much  narrower  than  the 
flattened  spaces  between  them,  and  of  concentric  lines  of  growth. 

Dimensions  of  the  most  perfect  specimen  collected  :  greatest  length, 
forty-one  millimetres ;  maximum  breadth  of  the  same,  fifty-seven  mm. 
A  not  very  well  preserved  but  nearly  perfect  cast  of  the  interior  of  a 
left  valve  and  a  portion  of  another. 

Although  its  surface  markings  are  veiy  impei*fectly  exhibited,  the 
lateral  outline  of  this  shell  seems  to  be  very  different  to  that  of  any 
other  species  of  Idma  that  has  so  far  been  described  and  figured  as  oc- 
curring in  the  Cretaceous  rocks  of  North  America. 
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Ptsbia  (OxTTOBfA)    (}oENBuiLiANA,  d'Orbigoy. 
Plate  23,  figs.  1,  1  a  aud  1  b. 

Avicida  ComettUianaf  d'Orbigny,  1845.    Pal.  Franc,  Terr.  Gret,  tome  1X1,  p.  471, 

pi.  389,  figs.  3  and  4. 
'<  *'  Pictetand  Gampiche.    1868-71.    Pal^ont  Suisse.,  Descr. 

des  foss.  da  Terr.  Cret  des  Env.  de  6te.  Croix,  tome  III,  p> 
66,  pL  152,  figs.  1-4. 

A  few  detached  and  more  or  less  imperfect  valves  of  a  shell  which 
cannot  at  present  be  satisfoctorily  distinguished  from  the  above  named 
European  species.  The  following  is  a  description  of  the  specimens 
collected  by  Mr.  McConnell,  as  they  appear  to  the  writer. 

Shell  rather  large,  very  inequilatei-al :  left  valve  compressed  but 
somewhat  tumid  in  the  umbonal  region,  at  least  in  some  specimens ; 
right  valve  nearly  flat ;  marginal  outline  of  the  valves,  apart  fi*om  the 
two  wings,  obliquely  and  broadly  semiovate,  the  maximum  length 
very  slightly  exceeding  the  greatest  height.  Anterior  side  very  short 
and  broadly  i*ounded;  posterior  side  produced  and  much  longer,  as  well 
as  more  naiTOwly  rounded  at  its  termination,  than  the  anterior ;  pal- 
lial  border  convex  ]  hinge  line  apparently  straight  both  behind  and  in 
front  of  the  beaks;  anterior  wing  small  and  triangular;  posterior 
wing  apparently  short  and  extending  to  less  than  half  the  distance 
fi*om  the  beak  to  the  farthest  termination  of  the  valve  behind  (at  least 
in  the  most  perfect  left  valve  collected)  but  much  longer  proportion- 
ately in  the  most  perfect  right  valve,  its  postenor  margin  concavely 
excavated ;  beaks  small,  scarcely  projecting  above  the  highest  level  of 
the  hinge  line,  and  placed  considerably  in  advance  of  the  midlength. 

The  surface  markings  of  the  largest  and  most  perfect  of  the  left 
valves  collected  consist  of  seventeen  narrow  but  prominent,  distant 
and  simple  radiating  ribs,  and  these  are  sepai*ated  from  each  other  by 
bi*oad  flattened  spaces  which  bear  still  narrower  and  much  less  promi- 
nent radiating  raised  lines.  The  principal  ribs  seem  to  have  projected 
beyond  the  outer  margin  of  the  valve  as  short  free  spines,  and  between 
each  pair,  on  and  around  the  said  margin,  from  five  to  six  radiating 
raised  lines  can  be  counted. 

The  right  valve  is  marked  only  by  numerous  fine  radiating  ribs, 
which  are  much  smaller  than  the  large  ones  in  the  opposite  valve,  as 
well  as  nearly  equal  in  size  and  placed  comparatively  close  together. 

Hinge  dentition  and  muscular  impressions  of  both  valves  unknown. 

Maximum  length  of  the  largest  specimen  collected  (a  left  valve) 
sixty-eight  millimetres ;  greatest  height  of  the  same  sixty-one  mm. 
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Two  well  presei-ved  moulds  of  the  exterior  of  the  left  valve,  one 
nearly  perfect  and  both  shewing  the  surface  mai^kings  well ;  three  casts 
of  the  interior  of  the  same  valve,  and  three  imperfect  right  valves. 

It  is  not  improbable  that  specimens  of  an  Oxytoma  from  Subdivisions 
G.  and  E.  of  the  Cretaceous  rocks  of  the  Queen  Charlotte  Islands, 
which  the  writer  referred  to  the  0.  mucronata  of  Meek  and  Hayden 
(on  pages  238  and  251  of  the  first  volume  of  Canadian  '^  Mesozoic 
Fossils '')  may  prove  to  be  immature  individuals  of  the  present  species. 

Inooeramus. 

Three  casts  of  the  interior  of  detached  valves  of  shells  which  obvi- 
ously belong  to  this  genus,  but  which  are  far  too  impei*fect  and  too 
badly  preserved  to  be  determined  specifically.  They  seem,  however, 
to  represent  two  species,  both  of  which  are  referable  to  the  section  or 
subgenus  Oatillus  of  Brongniart,  in  which  the  hinge  line  is  elongated 
in  a  direction  parallel  with  the  longer  axis  of  the  shell. 

Trioonoaroa  tumida,  Whiteaves. 

Trigonoarca  tumiday  Whiteaves.    1884.  Geol.  and  Nat.  Hist.  Surv.  Can.,  Mesoz. 

FoflS.,  vol.  I.,  p.  235,  pL  31,  fig.  6. 

One  imperfect  and  and  badly  preserved  cast  of  the  interior  of  both 
valves,  and  three  similar  casts  of  detached  left  valves,  which  resemble 
the  type  of  this  species  very  closely  in  external  form,  but  which  are  in 
too  bad  condition  to  be  identified  with  much  ceii;ainty. 

Trigonia  Dawsoni,  Whiteaves. 

Trigonia  DawBoni,  Whiteaves.    1878.    Geol.  Surv.  Can.,  Rep.  Prog.  1876-77,  p. 

164.     1884.     Geol.  and  Nat  Hist  Surv.  Can.,^eBoz.  Foss., 
vol.  I.,  p.  231,  pi.  31)  figs.  1  and  la. 

A  few  specimens,  which  are  evidently  conspecific  with  the  original 
types  of  T.  Bawsoni  from  the  Iltasyouco  Eiver  and  Sigutlat  Lake. 

In  1884  the  writer  expressed  the  opinion  that  the  shells  for  which 

this  name  hod  been  suggested  were  probably  identical  with  the  Trigonia 

intermedia  of  Fahrenkohl,  from  the  Neocomian  of  Bussia.      About  a 

year  after  this  statement  was  made,  however,  three  unusually  large, 

perfect  and  well  presei-ved  specimens  of  T.  Dawsom  fi*om  Skidegate 

Inlet,  in  the  Queen  Charlotte  Islands,  were  presented  to  the  Museum 
-     -  2 

Jane*  iB8&. 
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of  the  Survey  by  Mi\  James  Deans,  of  Victoria,  V.  I.  A  comparison 
of  these  specimens  with  Eichwald's  description  and  figures  of  T,  inter- 
media has  not  tended  to  confirm  the  impression  that  T.  Dawsani  is 
synonymous  with  that  species,  but  has  led  to  the  conclusion  that  there 
are  apparently  several  points  of  difterence  between  them,  which  may 
be  thus  briefly  summarized. 

1.  T.  Dawsoni  seems  to  have  attained  to  fully  twice  the  size  of  T, 
intermedia,  Accoi'ding  to  Eichwald  the  latter  measures  one  inch  and  a 
half  in  length,  from  the  anterior  to  the  posterior  side,  and  one  inch  in 
height,  measured  from  the  middle  of  the  inferior  margin  to  that  of  the 
doreal  border,  whereas  the  corresponding  dimensions  in  the  largest  of 
the  three  specimens  of  T.  Bawsoni  from  Skidegate  Channel  are,  length 
tnree  inches  and  an  eighth,  height  two  inches. 

2.  The  curved  ribs  of  T.  intermedia  are  said  to  be  ornamented  with 
very  small  spinous  nodes,  but  in  T.  Bawsoni  the  nodes  on  the  ribs  can 
scarcely  be  called  very  small,  and  they  are  generally  obtusely  rounded, 
though  often  intersected  or  partly  intersected  by  the  concentric 
grooves  which  altei*nate  with  the  rather  crowded  raised  lines  of  growth. 

3.  There  appears  to  be  a  slight  but  constant  difference  between  the 
sculpture  of  the  broad  posterior  area  of  T.  Bawsoni  and  that  of  T.  inter- 
media. In  the  last  named  species  this  area  is  described  as  over-run 
(parcourue)  with  oblique,  almost  vertical,  close  strise,  divided  into  two 
parts  by  a  horizontal  groove.  In  the  figures  of  T.  intermedia  these 
vertical  stria)  are  represented  as  straight  parallel,  regular,  continuous 
and  devoid  of  tubercles,  and  the  only  tubercles  on  the  posterior  area 
appear  to  be  those  on  the  elevated  ridge  which  separates  it  from  the 
main  body  of  the  shell.  But,  in  T.  Dawsord  the  vertical  raised  lines  on 
the  posterior  area  are  often  irregularly  disposed,  interrupted,  more  or 
less  angularly  bent  as  well  as  somewhat  tuberculated,  and  there  are  in- 
dications of  a  row  of  transveraely  elongated  tubercles  on  each  side  of 
the  central  groove,  and  of  a  similar  but  less  distinct  i*ow  on  the  sub- 
angular  ridge  which  separates  this  area  from  the  escutcheon  proper. 

In  view  of  these  apparent  differences  between  the  two  forms,  it  is 
probably  advisable  to  retain  the  name  originally  given  to  the  types 
from  British  Columbia,  for  the  specimens  from  that  province  and  for 
those  now  under  consideration  from  the  Eocky  Mountains. 


AsTABTS    Carlottbnsis,  Whiteaves. 

(For  the  synonymy  of  this  species  and  reference  to  the  publication 
in  which  it  was  figured,  see  page  154  of  this  Eeport) 
One  fairly  characteristic  specimen  of  a  left  valve. 
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Pbotooaedium  Hillanum,  (?)  Var. 


Cardivm   HiUanvm,     Sowerby.    1813.     Min.  Conch.,  vol.  I.,  p.  41,  pi.  14,  fig.  1. 
"  "  d'Orbigny  (as  of  Sby .)    Pal.  Franc.,  Terr.  Cret.,  voL  iii.,  p. 

27,  pi.  243. 
Protowrdium  HUlanumf  Stoliczka.    1871.      Paloeont   Indica.     Cret  Faun.   S. 

India,  vol.  iii,  p.  219,  pL  12,  figs.  8-10  and  pi.  13,  figs.  1-3. 
"  "  Whiteaves.— 1884.     Geol.   and   Nat.    Hist  Surv.  Can., 

Mesoz.  F06B.,  vol.  1,  p.  228,  pi.  30,  fig.  5. 


Three  casts  of  the  interior  of  single  valves  and  a  similar  east  of  a 
pair  of  paHially  displaced  valves  of  a  rather  large  species  of  Proto- 
cardium,  which  seems  to  differ  from  P.  Hillanum  only  in  being  rather 
more  produced  behind  and  consequently  a  little  longer  than  high.  The 
maximum  length  of  the  largest  specimen  collected  at  this  locality  is 
thirty-nine  millimetres  and  its  greatest  height,  inclusive  of  the  beaks, 
thirty-four  mm.,  or  as  measured  in  the  centre,  just  behind  the  beaks, 
thirty  mm.  The  impressions  left  by  the  radiating  ribs  on  the  pos- 
terior area  are  plainly  visible  on  these  casts,  but  no  ti^aces  of  any  con- 
centric markings  can  be  detected  on  the  remainder  of  their  surface. 
In  d'Orbiguy's  figures  of  a  cast  of  a  French  specimen  of  (7.  HiUanum 
the  maximum  length  and  height  are  represented  as  exactly  equal,  but 
the  small  specimens  from  the  Queen  Charlotte  Islands  which  the  pre- 
sent writer  has  identified  with  that  species,  like  those  from  the  Eocky 
Mountains  now  under  consideration,  are  a  little  longer  than  high. 


Cypbina  ocoiDENTALis,  Whitcavcs. 


Cyprina  occidentalis,  Whiteaves.— 1884.    Geol.  and  Nat  His.  Surv.  Can.,  Mesoz. 

Fobs.,  vol.  1,  p.  227,  woodcut,  fig.  10. 


One  small  but  nearly  perfect  oast  of  the  interior  of  both  valves  and  a 
less  perfect  but  in  other  respects  similar  cast  of  a  lefb  valve,  both  of 
which  can  be  somewhat  confidently  identified  with  this  species,  which 
is  neariy  related  to  the  0,  BaUii  of  White,*  from  the  Cretaceous  I'ocks 
of  Alaska. 


*  Ball.  U.  8.  Gkol.  Suit.  ,  Washington,  1884.  p.  14,  pi.  vi.,  fig.  1. 
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Plsuromta  CAEU.0TTENSI8,  Whiteaves. 

Pleuramya  Carlotiends,  Whiteaves.    1876.  Geol.  and  Nat  His.  Can.,  Mesoz.  Foes. 

vol.  I,  p.  57,  pi.  9,  fig.  8. 
Pleuromya  mbcompressOy  var,  CarloUends,  Whiteaves.     1884.     lb.,  p.  223,  pi.  29, 

figs.  7  and  7a. 

One  imperfect  but  fairly  characteristic  specimen.  It  is  quite  possible 
that  the  shells  for  which  this  name  was  proposed,  are  only  a  local 
variety  of  the  Pleuromya  papyracea  of  Gabb,*  from  the  Shasta  Group 
of  California,  and  that  the  Pholadomya  Vancouverensisf  which  was 
described  and  figured  by  the  present  writer  from  a  single  specimen 
collected  by  Dr.  G.  M.  Dawson  in  187?  from  the  north-east  slope  of 
Jackass  Mountain,  in  the  valley  of  the  Lower  Fraser  River,  is,  as 
already  stated  on  page  153,  either  another  variety  of  the  same 
species,  or  the  same  shell  in  an  unusual  and  very  peculiar  state  of 
presei'vation. 

CEPHALOPODA. 

SCHLOENBAGHIA  BOBEALIS,  WhlteavOS. 

(This  species  has  already  been  described  on  page  160  of  this  Report  and  is 
figured  on  Plate  21.) 

Two  specimens,  which  do  not  seem  to  differ  in  any  essential  particular 
from  the  type  of  S.  borealis  from  the  Lewes  Eiver.  One  is  a  badly 
preserved  cast  of  the  interior  of  a  shell,  and  the  other  a  well  presei-ved 
mould  of  the  exterior  of  another,  J  both  of  which  measure  about  three 
inches  and  a  half  in  their  greatest  diameter. 

A  third  specimen,  which  is  probably  only  a  variety  of  the  same 
species,  was  also  collected  by  Mr.  McConnell  at  this  locality.  It 
resembles  the  type  of  8,  borealiSj  both  in  external  form  and  in  the 
prominence  of  its  simple  abdominal  keel,  but  has  much  coaraer  ribs, 
many  of  which  bifurcate  halfway  across  the  sides.' 

The  occurrence  of  the  same  species  of  Ammonite  at  localities  so  wide 
apart  as  the  Eink  Eapids  of  the  Lewes  Eiver  and  the  Eocky  Moun- 
tains neai*  Devils  Lake,  is  not  without  significance  from  a  purely 
geological  point  of  view. 


*Geol.  Suit.  Calif.,  Palroont.  vol.  II,  (1889)  p.  178,  pi.  29,  fig.  66. 

t  Trans.  Royal  Soo.  Can.,  1882,  vol.  I,  Seo.  IV,  p.  83,  woodcut,  fig.  2. 

X  A  very  similar  specimen  to  this  was  collected  bv  Mr.  McConnell  in  the  same  year  at  a  locality 
about  fivemiles  from  that  indicated  in  the  laft  heading,  vis.?  in  theHocky  Mountains,  three  milfs 
north  of  Devil's  Lake  and  three  miles  north  of  the  Cascade  Trough. 
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SCHLOBNBAOHIA  QEACILIS.      (N.  Sp.)        i^,         ^  ,,     ^..    • ^    7?.-y  Sr«    w-^-^-  . 

Plate  23,  figs.  2  and  2a.  '^"^  •  *"     -<  *      ^  ;>  V      -.*•',        ^7 

Shell  shallowly  but  widely  umbilicated,  the  inner  whorls  occupying  a 
little  more  than  one  half  of  the  entire  diameter:  periphery  encircled 
apparently  with  a  central  and  very  slightly  raised,  simple  abdominal 
keel.  Yolutions  about  five,  narrow,  increasing  slowly  in  size  and  but 
slightly  embracing.  Outer  volution  somewhat  rectangular,  its  sides 
being  compressed  and  its  abdominal  region  slightly  flattened  on  both 
sides  next  to  the  keel,  though  rounded  off  exteriorly.  Aperture  subel- 
liptical  but  somewhat  rectangular,  higher  than  wide  and  very  slightly 
emarginate  by  the  encroachment  of  the  preceding  volution. 

Surface  marked  by  distant,  slightly  curved,  prominent  and  simple 
radiating  ribs  or  rib-like  folds.  On  the  outer  volution  these  ribs,  which 
curve  somewhat  obliquely  forward  in  a  shallowly  concave  curve,  become 
obsolete  in  the  abdominal  region  and  disappear  before  reaching  the 
keel.  They  are  much  narrower  than  the  broad,  shallow  depressions 
between  them,  and  are  most  prominent  a  little  more  than  half  way  ^ 

across  the  sides,  where  each   rib  rises  gradually  into  a  low,  pointed 
tubercle.    Sutural  line  unknown. 

Approximate  dimensions  of  the  most  perfect  specimen  collected  * 
greatest  diameter,  one  hundred  and  ten  millimetres  ;  width  of  umbilicus, 
fi-om  suture  to  suture,  fifty-eight  mm.;  height  of  the  aperture  (at  the 
broken  anterior  extremity,  thirty  mm. ;  width  of  the  same,  if  measured 
on  the  summits  of  two  opposite  rib?»,  twentj^-two  mm.,  or,  if  in  the 
intoi*stices  between  them,  eighteen  mm. 

Two  imperfect  and  not  very  well  preserved  specimens,  both  of  which 
are  mere  casts  of  the  intei-ior  of  the  shell. 

Associated  with  these,  two  other  fragments  of  a  Schloenbachia  were 
collected  by  Mr.  McConnell,  in  one  of  which  the  abdominal  region  is 
encircled  by  three  prominent  angular  ridges,  of  which  the  central  one 
is  much  the  highest,  just  as  in  the  Ammonites  Tehamaensis  of  Gabb,* 
which  would  now  be  called  a  Schloenbachia,  In  several  other  respects, 
however,  these  fragments  differ  materially  from  the  types  of  8.  gracilis 
and  from  8.  Tehamaensis.  Their  volutions  ai'e  much  more  closely  em- 
bracing, their  outer  volution  is  much  broader  in  a  dorso-ventral  direc- 
tion, and  their  umbilicus  is  much  narrower  in  proportion  to  the  size  of 
the  shell.  The  ribs  on  their  outer  volution,  too,  are  very  faint  and  in- 
distinct, and  in  none  can  any  trace  of  a  tubercle  be  detached  either 
^near  their  centre  or  at  their  outer  termination. 

•  Geol.  Snrv.  Calif.,  Palaeont.  Vol.  U  [1869)  p.  132. 
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Belsmnitbs.     (Species  andeterminable.) 

Two  portions  of  the  phmgmocone  and  five  fragments  of  the  guai*d, 
the  latter  all  bi*oken  at  both  ends,  of  a  species  of  Belemnite  which  it 
is,  of  eoui*se,  quite  impossible  to  identify  from  such  imperfect  speci- 
mens. One  of  the  fragments  of  the  guai-d  has  a  deep  median  gi*oove, 
which  is  not  the  case  with  any  of  the  others. 


(3.)     From  the  Peace  Biyer,  a  few  miles  below  Fort  Vermilion  ; 

COLLECTED  BT  Mr.  W.  OgILVIE,  D.L.S.,  IN  1885. 

CEPHALOPODA. 

Plaoenticeras  glabrum.    (N.  Sp.) 

Plate  24,  figs.  1, 1  a  and  1  b. 

Shell  rather  strongly  compi  essed  at  the  sides,  its  maximum  breadth 
being  a  little  more  than  one  fourth  of  the  greatest  diameter,  most  pi-o- 
minent  and  broadest  at  the  umbilical  margin  and  naiTOwing  very 
slowly  from  thence  to  the  periphery,  which  latter  is  narrowly  but 
regularly  rounded.  Umbilicus  rather  deep  and  occupying  about  one- 
fifth  of  the  entire  diameter,  though  its  outer  margin  it  rounded  and  in- 
distinctly defined.  Volutions  deeply  embracing,  fully  three  fourths  or 
more  of  the  inner  ones  being  covered :  suture  distinct.  Aperture 
obtusely  and  naiTowly  subsagittate,  its  outline,  outside  of  the  deep 
basal  emai'gination,  being  narrowly  elliptic  ovate.  Length  of  body 
chamber  unknown. 

Sui*face  apparently  smooth,  though  not  a  vestige  of  the  outer  layer 
of  the  test  is  preserved. 

The  sutural  line,  which  is  minutely  and  angularly  incised  through- 
out its  entire  length,  is  composed  of  two  large  outer  lateral  saddles  and 
five  much  smaller  inner  ones,  as  well  as  one  large  outer  lateral  lobe  and 
four  much  smaller  inner  ones  (or  seven  of  the  latter,  if  three  very 
small  ones  on  the  lower  part  of  the  umbilical  wall  be  counted)  on  each 
side  of  the  siphonal  saddle  and  lobe.  The  small  siphonal  aaddle  is 
angularly  notched  on  each  side  of  the  centre  and  divided  into  three 
erect  spui'S,  the  middle  one  of  which  is  the  shortest  and  the  least  in- 
cised at  its  margin.  The  first  lateral  saddle  is  much  broader  than  high,' 
it  is  also  broader  than  the  second,  but  not  quite  so  high.  The  upper 
portion  of  the  first  lateral  saddle  is  deeply  divided  near  the  middle  into 
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two  nearly  equal  parts,  each  of  which  is  subdivided  into  three  spread- 
ing brauchlets  with  bifurcate  or  trifurcate  apices.  Between  the  first 
and  second  lateral  saddles  there  are  two  rather  small  auxiliary  saddles, 
the  outermost  of  which  is  the  larger  and  the  more  subdivided  of  the 
two.  The  secoud  lateral  saddle  is  deeply  divided  near  the  centre  into 
two  unequal  parts,  the  outer  one  of  which  bears  four  short  incised 
branchlots  and  the  inner  five.  The  thii*d  lateral  saddle  is  so  deeply 
divided  in  the  middle  as  to  form  two  almost  independent  saddles.  Of 
these,  the  outer  one,  which  is  the  larger  of  the  two,  beara  three 
branchlets  at  its  summit,  and  the  inner  one  two.  The  fourth  lateral 
saddle  is  somewhat  similai*  to  the  third,  but  a  little  smaller.  The  fifth, 
sixth  and  seventh,  which  are  still  smaller  and  decrease  gradually  in 
size  toward  the  suture,  are  rather  omarginate  than  branched  at  their 
summits. 

The  siphonal  lobe  is  about  equal  in  height  to  the  first  lateral  lobe. 
On  each  side  the  former  bears  two  spreading  lateral  branches,  which 
trifurcate  at  their  summits,  besides  a  short,  erect,  incised  spur  next  to 
the  siphuncle  above,  and  a  similar  but  spreading  spur  or  offset  at  the 
base.  Between  the  siphonal  and  first  lateral  lobes,  as  also  between  the 
fii'st  and  second,  second  and  third,  and  third  and  fourth  lateral  lobes, 
there  are  three  small  auxiliary  lobes,  of  which  the  central  one  is  always 
the  largest.  The  fii'st  lateral  lobe  is  broad  in  its  basal  and  undivided 
portion,  which  bears  a  lateral  incised  spur  or  ofliget  on  each  side.  Its 
upper  moiety  is  deeply  divided  into  two  branches  of  unequal  size,  viz., 
into  an  outer  and  smaller  one  which  bifurcates  above  and  an  inner  or 
larger  one  which  trifurcates  above,  while  both  widen  outward  and  ulti- 
mately throw  of  a  number  of  minute  and  more  or  less  deeply  incised 
lateral  branchlets  or  .spurs.  The  second  lateral  lobe  is  shorter  and  much 
narrower  than  the  first.  Though  its  apex  is  minutely  bifid,  the  lobe  it- 
self is  not  deeply  divided  above,  but  it  beara  on  each  side  three  irregu- 
larly incised  spurs  or  offsets,  which  also  widen  a  little  outward.  The 
third  lateral  lobe  is  much  shorter  than  the  second,  and  its  upper  portion 
is  divided  into  two  branches  which  trifurcate  on  their  outer  sides.  The 
fouii.h  is  smaller,  but  in  other  respects  similar  to  the  third,  and  the 
rest  of  the  lobes,  which  are  not  branched  but  incised  at  their  margins, 
are  veiy  small,  and  decrease  gi*adually  and  regularly  in  size  to  the 
suture. 

Dimensions  of  the  only  specimen  collected :  greatest  diameter,  ninety 
six  millimetres;  maximum  breadth,  twenty-six  mm.;  greatest  width 
of  the  umbilicus,  nineteen  mm. 

One  remarkably  well  preserved  and  nearly  perfect  cast  of  the 
interior  of  the  septate  portion  of  the  shell,  which  shews  the  finest  de- 
tails of  the  lobes  and  saddles  over  nearly  the  whole  of  its  surface,  ex- 
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cept  where  they  are  covered  by  small  portions  of  the  inner  layer  of 
the  test. 

This  species  appears  to  belong  to  the  same  group  of  Ammonites  as 
the  *-4.  Clean  and  A,  nisusf  of  d'Orbigny  and  the  Placenticeras 
Porezianum  of  the  Qaeen  Charlotte  Islands,  and  the  remarks  on  pages 
15*7  and  158  of  this  report,  on  the  generic  position  of  the  shell  last 
named,  are  equally  applicable  to  P.  glabrum. 

(4.)    From  the  Fort  Pierre  Group  op  the  Later  Cretaceous  Bocks 

OF  THE  Saskatchewan  and  its  Tributaries  ;  collected 

BY  J.  B.  Tyrrell  in  1885  and  1886. t 


LAMELUBRANCHIATA. 
Pteria  linguiformis,  var.   subgibbosa,  Meek. 

Avicida  gubgibbosa.  Meek  and  Hayden.  I860.  Proc.  Ac.  Nat.  Sc.  Phil.,  p.  180. 
Pteria  fubgibbom,  Meek.   1864.  SmithsoD.  Check-List  N.  Am.  Cret  Foss. 
Pteria  lingwfcrmUy  var,  gubffibbosa,  Meek.  1876.  Rep.  U.  S.  GeoL  Surv.  Terr.,  vol. 

IX.,  p.  33,  pL  28,  fig.  12. 

Battle  Eiver,  Township  46,  Bange  4,  west  of  the  4th  Principal 
Meridian,  1885. 

Inoceramus  Sagensis,  var.  Nebrascensis,  Owen. 

Inoceramus  Sagen»U,  Owen.  1852.  Geol.  Bep.  Wise.,  Iowa  &  Minn.,  p  582,  pi. 

7,  fig.  3. 
Inoceramus  NebrasceruiSf  Owen.   1852.   lb.,  p  582,  pi.  8,  fig.  1. 
Inoceramus  Sagensis,  var.  NebrascensiSf  Meek.  1876.  Rep  U.  S.  Geol.  Surv.  Terr., 

vol.  IX.,  p.  52,  pi.  13,  figs.  2  a,  b. 
Inoceramus  Sagensis,  Whitfield.  Pal.  Black  Hills  Dakota,  p.  393,  pi.  7,  ^.  12,  and 

pi.  8,  fig.  2. 

Mouth  of  Vermilion  River,  Township  54,  Eange  3,  west  of  the 
4th  Principal  Meridian;  North  Saskatchewan  River,  Township  54, 
Range  2,  west  of  the  4th  Principal  Meridian ;  Nose  Creek,  Section 
24,  Township  44,  Range  2,  west  of  the  4th  Principal  Mendian,  1886 : 
one  specimen  from  each  of  these  localities. 


*  For  the  asmonymy  of  this  spooios  see  Pictet  and  Campicho,  Pal.  Saisse,  t  1.  p.  109. 
t  PaL  Franc.,  Terr.  Cret,  1 1,  p  184,  pi.  55,  flg8. 7-9. 

X  Pages  174  to  184  are  reprinted,  with  some  additions,  from  an  Appendix  to  Mr.  Tyrrell's 
Report  in  the  Annual  BeiK>rt  of  the  Survey  for  1886,  Vol.  2,  New  Series,  pp.  158-168  £. 
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Inooeramus  Vanuxbmi,  Meek  and  Hayden. 

Inoceramus  Vanuxemi,  Meek  and  Hayden.  1860.  Proc.  Ac.  Nat.  Sc.  Phil.,  p.  180. 

Inoceramus  Mortoni,  Meek  and  Hayden.  1860.   lb.,  p.  428. 

Inoceramus  proximw,  Meek.  1876.  Rep.  XJ.  S.  GeoL  Surv.  Terr.,  vol.  IX.,  p.  53, 

pi.  12,  fig.  7 ;  and  var.  subdrcularis,  Meek,  ib.,  p.  55,  pi.  12, 

fig.  2. 
Inoceramu8  Vanuxemi,  Whitfield.    PaL  Black  Hills  Dakota,  p.  396,  pi.  7,  figs.  8, 9, 

and  pi.  8,  figs.  4,  5. 

Month  of  Vermilion  Eiver,  Township  54,  Eange  3,  west  of  the 
4th  PriDcipal  Meridian,  1886,  five  specimens;  and  North  Saskat- 
chewan Biver,  Township  54,  flange  2,  west  of  the  same  meridian, 
1886,  two  specimens. 


Gervillia  recta,  var.  borbalis,  Whiteaves. 

OervUlia  recta,  var.  borealiSf  Whiteaves.  1885.  GoDtr.  to  Ganad.  Palseont,  vol.  I., 

p.  35,  pL  4,  figs.  2, 2  a  aid  2  b. 

Sonnding  Ci-eek,  Township  30,  Kange  8,  west  of  the  4th  Principal 
Meridian,  1886 :  a  few  characteristic  fragments. 

Tanorbdia  Americana,  Meek  and  Hayden. 

HeUangia  Americana,  Meek  and  Hayden.  1856.  Proc.  Ac.  Nat  Sc.  Phil,   vol. 

VIII.,  p.  274 ;  and  1860,  lb.,  vol  XIL,  p.  186. 
Tancredia  Americana,  Meek.   1876.  Rep.  U.  S.  Geol.  Surv.  Terr.,  vol  IX.,  p.  142, 

pi.  38,  figs.  1,  a-h. 

'  Same  locality  and  date  as  the  preceding  species :  two  very  imperfect 
and  badly  pre8ei*ved  specimens. 

Oyprina  ovata,  Meek  and  Hayden. 

Cyprina  ovata,  Meek  and  Hayden.  1857.  Proc  .Ac  Nat  Sc.  Phil.,  voL  IX.,  p.  144. 
"         "      Meek.  1876.  Rep.  U.  8.  Geol.  Surv.  Terr.,  voL  IX.,  p  146,  pi.  29 » 

figs.  7  a>  b,  c,  and  pL  30,  fig.  11. 

Battle  River,  Township  40,  Range  13,  west  of  the  4th  Principal 
Meridian,  and  Township  40,  Range  15,  west  of  the  same  meridian, 
1885 :  a  single  and  barely  recognizable  specimen  from  each  of  these 
localities. 
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Ctprina  subtrapszifobmib,  Whiteaves. 


Plate  24,  figs.  2,  2a  and  2b. 


Qyprina  subtrapezi/ormiSf  Whiteaves.    1887.     Geol.  and  Nat.  Hist  Sury.  Can., 

Ann.  Rep.  N.  Series,  vol.  II,  p.  155  £. 


Shell  small,  inequilatei*al,  ti*ansvei*8elj  sabtrapezoidal :  valves  mode- 
rately convex,  most  prominent  on  the  posterior  umbonal  slopes,  which 
are  sabangular:  height  (in  the  centre)  .one  third  greater  than  the 
maximum  breadth  :  length  a  little  more  than  one  fourth  greater  than 
the  height.  Anterior  side  short  and  evenly  rounded  :  posterior  side 
about  three  times  as  long  as  the  anterior,  its  extremity  obliquely 
truncated  above  and  somewhat  bluntly  pointed  below:  superior  border 
descending  rather  abruptly  in  an  obliquely  convex  cui*ve  in  fi^>nt  of 
the  beaks,  and  nearly  straight  and  parallel  with  the  ventral  margin 
behind  them:  umbones  swollen  laterally,  bat  scarcely  prominent: 
beaks  small,  appressed  and  slightly  depressed,  placed  about  half-way 
between  the  centre  and  the  anterior  margin  :  lunule  none :  posterior 
area  subangularly  inflected,  but  very  indistinctly  defined :  ventral 
margin  nearly  straight  for  the  greater  part  of  its  length,  but  rounding 
up  abruptly  at  the  anterior  end  and  forming  an  obtusely  subangular 
junction  with  the  posterior  margin  behind. 

Surface  marked  with  rather  coarse  concentric  lines  of  growth :  test 
somewhat  thin.  Anterior  muscular  impression  subovate:  posterior 
muscular  impression  rather  larger  and  more  nearly  circular:  palliaJ 
line  simple  and  entire :  hinge  dentition  unknown. 

Dimensions  of  the  most  perfect  specimen  collected  :  maximum 
length,  twenty-three  millimetres  and  a  halfj  greatest  height,  fifteen 
mm ;  approximate  thickness  through  the  closed  valves,  ten  mm. 

Battle  River,  Township  46,  Range  4,  west  of  the  4th  Principal 
Meridian,  1885 :  apparently  abundant.  About  thirty  specimens  were 
collected  at  this  locality,  but  of  these,  only  one  is  quite  perfect,  with 
the  whole  of  the  test  preserved,  while  the  rest  are  for  the  most  part 
little  more  than  mere  casts  of  the  interior  of  the  closed  valves,  with 
portions  of  the  exfoliated  test  adherent  thereto. 

The  hinge  dentition  being  unknown,  it  is  uncertain  to  what  genus 
this  shell  should  be  referred.  It  may  prove  to  be  a  Oypricardia  or  a 
Veniella  rather  than  a  Gyprina. 
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Protooardia  sctbquadrata,  EvaDs  and  Shumard. 

Cardium  mbquadraium,  Evans  and  Shumard.  1867.  Trans.  Ac.  Nat  8c.  6t  Louis. 

vol.  L ,  p.  39. 

Protocairdia  (Xeptooardia)  fvhquadrataj  Meek.  1876.  Bep.  U.  S.  Geol.  Surv.  Terr., 

YoL  IX.,  p.  175,  pL  29,  figs.  8  a,  b,  c,  d,  e. 

PreUxxLtdia  wbquadraiaf  Whiteaves,   as  of  Shumard.    1885.     Contr.  to  Oanad* 

Paleeont,  vol.  L,  p.  41,  pL  5,  figs.  4  and  4  a. 

Sounding  Creek,  Township  30,  Eange  8   west  of  the  4th  Principal 
Meridian,  1886  :  a  few  well  preserved  and  characteristic  specimens. 


Protooardia  boreal  is,  Whiteaves. 

PnOocardia  borealis,  Whiteaves.  1885.  Contr.  to  Canad.  Pakeont,  vol.  I.,  p.  41, 

pi.  6,  figs.  1, 1  a,  2, 2  a,  and  3. 

''  The  Nose,"   Township  27,  Eange  8.   west  of   the  4th  Principal 
Meridian,  1885  :  two  specimens. 


Linearia  FORMOSA  ?  Mock  and  Hayden. 

Plate  24,  fig.  3. 

TeUina  formosa,  Meek  and  Hayden.  1860.  Proc.  Ac  Nat  Sc.  Phil.,  voL   XII., 

p.  179. 

Ahra  (f)foTmo9a,  Meek.   1864.  Smithson.  Check-List  N.  Am.  Cret  Fossils,  p.  14. 
Linearia  (f)formo9a.  Meek.    1876.    Rep.  U.  S.  Geol.  Sunr.  Terr.,  vol  IX.,  p.  199, 

pi.  30,  fig.  2. 

Sounding  Creek,  Township  30,  Bange  8,  west  of  the  4th  Principal 
Meridian,  1886 :  a  perfect  right  valve  of  a  small  Tellinid  which  corres- 
ponds remarkably  well  with  Meek's  figure  of  the  above-named  species. 
In  the  specimen  collected  by  Mr.  Tyi'rell,  however,  only  the  outer  sur- 
face is  exposed  to  view,  the  whole  of  the  intenor  being  buried  in  the 
matrix.  No  traces  of  any  radiating  strisB  can  be  discovered  on  its 
test,  with  a  lens,  although  the  markings  on  its  outer  surface  are  beau- 
tifully preserved,  and  its  test  does  not  appear  to  have  been  "  very  thin." 
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Pholabomta   subventricosa,  Meek  and  Haydon. 

Pholadomya  mbvmtricom,  Meek  and  Hayden.    1857.    Proc.  Ac.  Nat  Sc.  PhiL, 

voL  IX.,  p.  142. 
Pholadomya  gubventriooia,  Meek.    1876.    Kep.  U.  S.  Geol.  Surv.  Terr.,  voL  IX., 

p.  217,  pL  39,  figs.  8,  a,  b. 

North  Saskatchewan  Eiver,  at  Fort  Pitt,  and  in  Township  54,  Eange 
2,  west  of  the  4th  Principal  Meridian,  1886 :  one  nearly  perfect 
specimen  with  both  valves  pre8ei*ved,  from  each  of  these  localities.  A 
portion  of  a  mould  of  a  bhell  which  may  have  belonged  to  this  species, 
was  collected  on  the  banks  of  the  same  river  near  the  mouth  of  Moose 
Hill  Ci-eek. 

Dr.  Hector  recoixis  finding  a  Pholadomya  which  he  i*efora  to  P. 
occidentaUs  of  Morton,  but  which  is  probably  referable  to  this  species, 
at  Fort  Pitt,  on  the  North  Saskatchewan,  and  at  the  elbow  of  tho 
South  Saskatchewan,  in  1857  or  1858. 

Liopistha  undata.  Meek  and  Hayden. 

Pholadomya  tmdata,  Meek  and  Hayden.    1856.    Proc  Ac.  Nat  Sc  PhiL,  voL 

VIIL,  p.  81. 
Pholadomya  (OymeUa)  tmdata^  Meek.   1864.   Smithson.   Check-List  N.  Am.  Cret 

Inv.  Fobs.,  pp.  14  and  34. 
Liopistha  {CymeUa)  undata,  Meek.    1876.    Rep.  XJ.  S.  Geol.  Surv.  Terr.,  vol.  IX., 

p.  236,  pi.  39,  figs.  I,  a,  b. 

Nose  Creek,  Township  37,  Eange  9,  west  of  the  4th  Principal 
Meridian,  1885 :  one  characteristic  specimen. 

SoLEGURTUs  (Tagelus)  occidentalis,  Whiteaves. 

Plate  24,  fig.  4. 

Sokcurtus  {Ta>gelu8)  occidentalis,  Whiteaves.  1887.  Geol.  and  Nat.  Uist  Surv.  Can., 

Ann.  Rep.,  N.  Ser.,  vol.  II.,  p.  157  R 

Shell  transvei'sely  elongated,  a  little  more  than  twice  as  long  as 
high,  very  nearly  equilateral,  strongly  compressed  at  the  sides,  most 
prominent  on  the  umbonal  slopes,  and  faintly  depressed  in  the  middle 
below.  Anterior  and  posteiior  ends  both  rounded  at  their  margins, 
but  rather  more  broadly  so  below  than  above,  while  the  (presumed) 


» 
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posterior  extremity  is  a  very  little  the  narrower  of  the  two.  Superior 
border  nearly  straight  for  some  distance  in  front  of  and  behind  the 
beaks,  which  are  inconspicuous,  central,  appressed  and  depressed; 
ventral  margin  nearly  straight  or  veiy  faintly  concave  in  the  centre. 

Surface  apparently  marked  only  with  concentric  lines  of  growth. 
Hinge  dentition,  muscular  impressions  and  pallial  line  unknown. 

Approximate  dimensions  of  the  only  specimen  collected  :  maximum 
height,  twenty-three  millimetres;  greatest  length,  sixty-seven  mm.; 
thickness  through  the  closed  valves,  about  fourteen  mm. 

Battle  Eiver,  Township  40,  Range  13,  west  of  the  4th  Principal 
Meridian,  1885 :  an  imperfect  and  badly  preserved  left  (?)  valve. 


Mabtesia  tumidifrons,  Whiteaves. 
Plate  25,  figs.  1,  la  and  2. 
MarUM  twnidifronSf  Whiteaves.  1887.  Op.  cit,  p  157  £. 

Shell  rather  large  for  the  genus,  very  inequilateral,  valves  subglo- 
bose  or  semiglobose  and  abruptly  swollen  in  front,  produced  and  rather 
rapidly  attenuated  behind ;  outline,  as  viewed  from  above,  somewhat 
pyi'iform.  Greatest  height,  as  measm^ed  in  the  centre,  behind  the 
beaks,  about  equal  to  the  maximum  thickness  through  the  closed  val- 
ves ;  greatest  height,  as  compared  with  the  maximum  length,  about  as 
three  to  five. 

Lateral  outline  transversely  subovate ;  anterior  side  very  short,  its 
outer  margin  broadly  rounded  but  somewhat  truncated  inwardly  below 
the  middle ;  posterior  side  much  more  elongated,  narrowing  gradually 
at  its  upper  margin  and  much  more  rapidly  from  below  upward,  its 
narrow  and  conspicuously  gaping  extremity  being  apparently  some- 
what obliquely  truncated,  though  the  margins  of  the  cast  of  the  united 
valves  of  the  only  specimen  collected  are  both  a  little  broken  at  this 
point.  Superior  border  rounding  abruptly  downwai*d  in  front,  and 
nearly  straight,  but  descending  very  gently  behind :  ventral  margin 
broadly  rounded,  most  prominent  a  little  behind  the  middle  :  nmbones 
swollen  and  prominent :  beaks  large,  incurved  and  depressed,  with  a 
slight  forward  inclination  and  placed  very  near  the  anterior  end  : 
escutcheon  broadly  lanceolate  and  tolerably  well  defined. 

On  the  umbonal  region  of  the  left  valve  only,  a  small  portion  of  the 
test  is  preserved,  and  the  outer  surface  of  this  is  marked  with  concen- 
tric and  rather  irregularly  disposed,  ridge-like  folds,  which  are  often 
separated  from  each  other  by  somewhat  broader  and  rather  deep  con- 


180  CONTRIBUTIONS  TO  CANADIAN  PALiBONTOLOaT. 

centric  fari'OWB.  In  addition  to  these,  in  each  valve  an  elevated  bat 
narrow  linear  ridge  runs  obliquely  backward  from  the  posterior  side  of 
the  beaks  to  a  little  behind  the  centre  of  the  ventral  margin. 

Posterior  muscular  impression  narrowly  subelliptical,  placed  veiy 
high  up,  almost  within  the  escutcheon,  and  a  little  behind  the  mid- 
length  ;  anterior  muscular  impression,  pallial  line  and  accessory  valves 
unknown.  The  pedal  opening  in  front  seems  to  have  been  large  and 
broadly  rhomboidal  in  outline. 

The  measui*ements  of  the  only  specimen  collected  are  approximate- 
ly as  follows :  maximum  length,  about  fifty-one  millimetres ;  greatest 
height,  as  measured  in  the  centre,  immediately  behind  the  umbones, 
and  maximum  thickness  thi*ough  the  closed  valves,  both  thirty-one  mm. 

North  Saskatchewan  Eiver,  Township  54,  Bange  2,  west  of  the  4tb 
Principal  Meridian,  1886  :  one  nearly  perfect  and  well  preserved  cast 
of  the  interior  of  the  closed  valves,  with  a  small  portion  of  the  test 
adhering  to  the  left  valve.  An  apparently  well  characterized  and  very 
distinct  species. 

Since  the  above  description  was  written,  another  specimen  of  this 
species,  the  exact  locality  of  which  is  unfortunately  unknown,  has 
been  presented  to  the  Museum  of  the  Survey  by  the  Historical  and 
Scientific  Society  of  Manitoba. 

In  this  specimen,  which  is  represented  on  Plate  25,  fig.  2,  and 
which  retains  a  considerable  portion  of  the  test,  especially  on  the  right 
valve,  the  concentric  markings  would  perhaps  be  better  described  as 
raised  lines  of  growth,  which  are  very  faint  and  almost  obsolete  pos- 
teriorly but  prominent  and  well  defined  anteriorly,  rather  than  as 
"  ridge-like  folds."  On  the  tumid  anterior  portion  of  each  valve  these 
concentric  lines  of  growth  are  crossed  by  faint  radiating  ribs  which 
give  to  the  former  a  somewhat  tuberculated  appearance.  In  this 
specimen,  too,  the  slightly  elevated  median  ridge  which  runs  obliquely 
backward  from  the  beak,  is  longitudinally  and  very  narrowly  gi*ooved, 
at  any  rate  on  the  right  valve. 

GASTEROPODA. 

Htdatina  pakvitla,  Whiteaves. 

Plate  24,  figs.  5  and  6a. 
HydcUina pamdUj  Whiteaves.  1887.  Op.  at,  p.  158  £. 

Shell  small,  the  outer  whorl  enveloping  all  the  preceding  volutions, 
strongly  inflated  and  veiy  ventricose,  so  much  so  that  its  maximum 
breadth  is  very  little  less  than  the  entu-e  height  or  length, — subtruncated 
posteriorly,  broadest  above  or  behind  the  middle,  narrowing  rapidly 
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below  or  in  front,  and  distinctly  angular  at  the  base  or  anterior  ex- 
tremity. Spire  narrow,  depressed  and  sunk  deeply  below  the  highest 
level  or  rounded  posterior  shoulder  of  the  outer  whorl. 

Outer  lip  thin  and  simple:  charactera  of  the  aperture  and  surface 
markings  unknown. 

Maximum  height  or  length  of  the  only  specimen  collected,  ten 
millimetres  and  a-half ;  greatest  breadth  of  the  same,  nine  mm. 

Sounding  Creek,  Township  30,  Range  8,  west  of  the  4th  Principal 
Meridian,  1886 :  one  perfect  cast  of  the  interior  of  the  shell,  with  a 
considerable  portion  of  the  inner  layer  of  the  test  presei'ved,  though 
the  apei*ture  is  entirely  filled  up  with  the  matrix. 

This  interesting  little  shell  may  belong  to  Goni*ad's  genus  BullopsUy 
rather  than  to  Hydatina,  It  seems  to  differ  from  B.  eretacea  of  that 
author  in  being  more  expanded  posteriorly  and  more  angular  in  fi*ont. 


LuNATiA  CONCINNA,  Hall  and  Meek.    (Sp.) 

Natica  ct>noifina,  Hall  and  Meek.     1854.    Mem.  Am.  Ac.  Arts,  and  Sc.,  voL  V., 

p.  384,  pi.  3,  figs.  2  a,  b,  c,  d. 
Natica  Moreauentis,  Meek  and  Hayden.     1856.     Froc.  Ac.  Nat.  8c.  Phil.,  voL 

VIII,  pp  64  and  282. 
NaHca  (Lunatia)  Moreauerms,  Meek  and  Hayden.    1860.    lb.,  vol.  XII.,  p.  422. 
LunaHa  concirma,  Meek.    1876.     Rep.  U.  8.  GeoL  Surv.  Terr.,  vol.  IX.,  p^  814, 

pi.  32,  figs.  11  a,  b,  c. 

Battle  Biver,  Township  46,  Bange  3,  west  of  the  4th  Principal 
Meridian,  1885 :  four  imperfect  and  badly  preserved  specimens. 
Sounding  Greek,  Township  30,  Bange  8,  west  of  the  same  meridian, 
1886 :  one  specimen. 

CEPHALOPODA. 

Bagulites  ovatus,  Say. 

Baculites  otfatus,  Say.    1821.    Am.  Journ.  So.  and  Arts,  voL  II.,  x>>  41. — Morton. 

1829.  Joum.  Ac.  Nat.  So.  PhiL,  vol.  VI.,  p.  196,  pL  5, 
figs.  5  and  6 ;  and  1830,  Am.  Jonm.  8c.  and  Arts,  toL 
XVIIL,  p  249,  pi.  1,  figs.  6,  7  and  8 ;  also  1834,  Synops. 
Oi^.  Bern.  Cret  Group  XJ.  8.,  p  42,  pL  5,  fig&  5  and  6. — 
Hall  and  Meek.  1854.  Mem.  Am.  Ac.  Arts  and  Sc.,  voL  V., 
(N.S.)  p.  399,  pi.  5,  figs.  1,  a,  b,  and  pi.  6,  figs.  1-7.— Meek. 
1876.  Rep.  U.  a  GeoL  Surv.  Terr.,  voL  IX.,  p.  394,  pi.  20, 
figs.  2,  a,  b,  d,  and  1,  a,  b. 

Ghost  Biver,  Township  25,  Bange  6,  west  the  of  dth  Principal 
Meridian,  1885.  North  Saskatchewan  Biver,  near  mouth  of  Moose 
Hill  Creek  ]  also  on  the  same  river,  in  Township  54,  Bange  2,  and  in 
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township  56y  range  5,  in  each  case  west  of  the  4th  Principal  Meridian. 
Mouth  of  Vermilion  River,  in  Township  54,  Bange  3,  west  of  the  same 
Meridian,  1886. 

A  few  specimens  from  each  of  these  localities,  some  of  which  seem 
to  belong  to  the  typical  form  of  the  species,  while  others  are  ap- 
parently intermediate  in  their  characters  between  B.  ovatus  and  B. 
compremis. 

Baculites  qrandis,  Hall  and  Meek. 

Baculiiei  grandU,  Hall  and  Meek.    1854.    Mem.  Am.  Ac.  Arts  and  8a,  Boston, 

voL  v.,  (N.  &)  p.  402.,  pi.  7,  figs.  1  and  2,  pL  8,  figs.  1  and  2i 
and  pL  6,  fig.  10.  Also,  Meek,  1876,  Bep.  U.  &  GeoL  Sarv. 
Terr.,  vol.  IX.,  p.  398,  fig.  53,  and  pL  33,  figs.  1,  a,  b,  c. 

Sounding  Creek,  Township  30,  Sange  8,  west  of  the  4th  Principal 
Meridian,  1886 :  two  large  bat  fairly  characteristic  fragments. 

Baoulitbs  compressus.  Say. 

Baculites  compressuSy  Say.    1821.    Am.  JomiL  So.  and  Arts,   vol.  IL,  p-  41. — 

Morton.  1834.  Synops.  Org.  Rem.  Cret  Group  XJ.  S.,  p.  43, 
pL  9,  fig.  1 ;  and  Journ.  Ac.  Nat.  8c.  Phil.,  voL  VUL,  p, 
211.~Halland  Meek.  1854.  Mem.  Am.  Acad.  Arts  and  Sc-, 
Boston,  vol.  V.  (N.S.),  p.  400,  pL  5,  fig.  2,  and  pL  6,  figs.  8 
and  9.— Meek.  1876.  Rep.  TJ.  a  Geol.  Surv.  Terr.,  vol.  DC, 
p.  400,  figs.  55  and  56,  and  pi.  20,  figs.  8,  a,  b,  c 

"  The  Nose,"  Township  37,  Range  8,  west  of  the  4th  Principal 
Meridian,  and  Nose  Creek,  Township  37,  Eange  9,  west  of  the  same 
Meridian,  1885. 

North  Sabkatchewan,  near  mouth  of  Moose  Hill  Creek,  apparently 
grading  into  B.  ovatiLS]  same  river,  in  Township  56,  Range  5,  west  of 
the  4th  Principal  Meridian ;  mouth  of  Vermilion  River,  in  Township 
53,  Range  3,  west  of  the  4th  Principal  Meridian  :  several  distorted 
fragments  apparently  also  passing  into  B.  ovatiis't  North  Saskatchewan 
River,  Township  54,  Range  2,  west  of  the  4th  Meridian,  1886. 

Soaphites  nodosus,  Owen. 

Scapkitea  {Ammonites)  nodosus,  Owen.    1852.    Geol.  Bep.  Surv.  Wise,  Iowa  and 

MiniL,  p.  580,  pi.  8,  fig.  4. 

North  Saskatchewan  River,  near  the  mouth  of  Moose  Hill  Creek, 
1886 :  a  fragment  of  a  mould  of  the  exterior  of  the  shell,  which  shews 
the  characteristic  sculpture  of  the  species,  but  not  enough  of  the 
general  shape  to  enable  one  to  say  to  which  of  the  varieties  described 
and  figured  by  Meek  (in  the  ninth  volume  of  the  Rep.  U.  S.  Geol.  Surv. 
TeiT.)  it  should  be  referred. 
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Placentigeras  placenta,  Dekay.  (Sp.) 

Ammonites  placenta,  Dekay.  1828.  Ann.  N.  York  Lye.  Nat  Hist,  voL  II,  x>>  278, 

pL  5,  fig.  2  (3  by  mistake). — Morton.  1829.  Joum.  Ac.  Nat 
Sa  Phil.,  vol.  VI,  p.  195 ;  and  Am.  Joum.  Sc  and  Arts, 
voL  XVin,  pi.  2,  figs.  1, 2  and  3 ;  also  1834,  Synops.  Org. 
Bern.  Cret  Form.  U.  &,  p.  36»  pL  2,  figs.  1  and  2. 

Placentieerae  placenta,  Meek.  1876.  Rep.  XT.  S.  GeoL  Sorv.  Terr.,  vol  IX,  p.  465,  pi. 

24,  figs.  2,  a,  b. 

Battle  Biver,  Township  40,  Eange  13,  west  of  the  4th  Principal 
Meridian,  1885  :  a  small  fi*agment. 

Sounding  Creek,  Township  30,  Eange  8,  west  of  the  same  meridian, 
1886 ;  a  single  but  nearly  perfect  specimen  which  measures  nearly 
nine  inches  in  its  greatest  diameter. 

CRUSTACEA. 
PALi«:ASTAGns  (?)  0RNATU8,  Whiteaves. 

Plate  25,  fig.  3. 

Paltea$t*icus  (f)  oniatuSf  Whiteaves.  1887.  G^l.  and  Nat  Hist  Sorv.  Can.,  Ann. 

Rep.,  N.  Ser.,  vol  11.,  p.  161  E. 

The  foregoing  was  suggested  as  a  provisional  name  for  a  rather  re- 
markable specimen  of  a  long  tailed  decapod,  which  evidently  belongs 
to  the  family  AstacomorpJia  of  Zittei.  Of  the  Cretaceous  representatives 
of  this  family,  it  seems  to  come  nearest  to  such  genera  as  Pakeastacua 
and  Soplcparia,  though  it  differs  from  each  in  some  important  parti- 
culars. In  many  respects  it  appears  to  the  writer  to  be  still  more 
nearly  related  to  the  recent  and  iresh-water  genera  Astacus  and 
Cambarus,  but  there  is  good  reason  for  supposing  that  it  will  eventually 
prove  to  be  the  representative  of  a  new  generic  type,  which  at  present 
there  is  not  sufficient  material  to  define  satisfactorily. 

Nearly  the  whole  of  the  under  surface  of  the  cephalothorax  of  the 
specimen  is  buried  in  the  matrix,  the  front  margin  of  the  carapace  is 
very  imperfect,  the  tail  fin  as  well  as  the  under  part  of  the  five  abdo- 
minal segments  are  broken  off,  and  only  small  portions  of  the  pinching 
claws  and  of  the  other  ambulatory  legs  are  preserved  or  exposed. 

The  carapace  is  moderately  convex  or  slightly  depressed,  and  not 

quite  twice  as  long  as  broad.    It  is  divided  into  two  nearly  equal  parts 

by  a  single,  well  marked  and  deeply  impressed  neck  fhrrow,  which  is 

arched  forward  in  a  shallowly  concave  curve.    Behind  this  furrow 

the  lateral  margins  of  the  carapace  are  slightly  expanded,  the  test  in 

the  branchial  region  is  moderately  inflated,  and  the  posterior  margm 
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is  shallowly  concave  in  the  middle.  A  short  distance  in  advance  of 
the  neck  furrow,  on  the  outer  and  lower  portion  of  the  carapace;  on 
each  side,  there  is  a  very  short  and  ti*ansver8e  groove  or  narrow  con- 
striction, which  may  possibly  be  confluent  with  the  neck  furrow  on 
the  strongly  deourved  latei*al  margins  of  this  part  of  the  cai*apace. 
The  exact  outline  of  the  anterior  mai*gin  of  the  carapace  cannot  be 
ascertained,  and  the  tip  of  the  rostrum  is  broken  off.  The  basal  portion 
which  remains  is  about  seven  or  eight  millimetres  long.  At  the  base 
it  measui'es  five  mm.  in  breadth,  and  at  the  broken  anterior  extremity 
its  breadth  is  two  mm.  Its  outer  margins  are  defined  by  two  linear 
and  acute,  tuberculated  and  raised  longitudinal  ridges,  between  which 
the  surface  is  smooth  and  concavely  excavated. 

The  whole  of  the  outer  surface  of  the  carapace  is  ornamented  by 
rather  distant,  isolated  tubercles.  In  its  posterior  moiety  these 
tubercles  are  somewhat  irregularly  disposed,  though  there  is  a  low, 
very  narrow,  and  rather  inconspicuous  keel  on  the  median  line,  on 
either  side  of  which  the  cardiac  region  is  comparatively  smooth.  On 
the  anterior  poi-tion  of  the  carapace  the  tubercles  are  gi-ouped  some- 
what obscurely  in  two  or  three  longitudinal  rows  on  both  sides  of  the 
narrow  median  keel,  which  is  continued  with  gi'eater  or  less  distinct- 
ness up  to  the  commencement  of  the  rostinim. 

The  anterior  pinching  claws  appear  to  have  been  unusually  short 
and  robust,  while  their  surface  is  distinctly  tuberculated.  The  portions 
of  the  posterior  ambulatory  legs  that  happen  to  be  presei'ved,  on  the 
other  hand,  are  very  slender,  and  their  surface  is  minutely  granulated. 
The  abdominal  segments  are  badly  preserved,  but  their  outer  surface 
seems  to  have  been  smooth,  though  a  nan-ow  median  keel  can  be 
traced  throughout  the  greater  paii;  of  their  dorsal  surface. 

Sounding  Creek,  Township  30,  Eange  8,  west  of  the  4th  Principal 
Meridian,  1886. 

At  the  same  locality  and  date,  five  detached  pinching  claws  of  an 
apparently  second  species  of  decapod  were  collected  in  as  many  con- 
cretionary nodules.  These  claws  resemble  those  of  P.  omatus  in  the 
comparative  shortness  and  robustness  of  their  terminal  segments,  but 
the  outer  surface  of  the  latter  is  finely  gi-anulated  rather  than  coaraely 
tuberculated. 

FISHES. 

A  well  presei*vod  tooth  of  a  Selachian  was  collected  on  the  Battle 
Eiver,  in  Township  46,  Bange  3,  west  of  the  4th  Principal  Meri- 
dian, in  1885 ;  and  a  pectoral  fin,  apparently  of  a  large  Selachian, 
at  Sounding  Creek,  Township  30,  Eange  8,  west  of  the  4th  Principal 
Meridian,  in  1886. 
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C.    FROM    MANITOBA*, 

From  the   Niobraba-Bbnton  Formation  of  the  Later  Crbtaosous 
IN  THE  Duck  and  Riding  Mountain  District. 

YEBMEa 

Serpula  semicoalita.    (N.  Sp.) 
Plate  26,  fig  1. 

Tubes  Bubcylindrical,  a  little  broader  than  high,  attached  by  their 
bases  to  some  foreign  object,  increasing  very  gradually  in  size,  in*egu- 
lai*ly  curved  but  apparently  never  spirally  coiled,  and  growing  for  the 
roost  part  in  very  closely  aggregated  groups.  The  tubes  often  cross 
each  other,  and  in  those  places  where  they  either  run  parallel  to  or 
are  in  contact  with  each  other  in  the  same  plane,  two,  three,  four,  or 
more,  are  not  unfreqnently  united  or  anchylosed  together.  Upper 
sui'face  nearly  smooth,  marked  only  by  a  few  irregularly  disposed  and 
transverse  lines  of  growth. 

Length  unknown ;  average  transverse  diameter,  three  millimetres. 

Vermilion  Biver,  Township  25,  Range  20  W.f  :  two  specimens.  Swan 
River,  Township  35,  Range  29  W. :  one  specimen.  All  three  ftrom  the 
Niobrara  group,  or  upper  part  of  the  series. 

MOLLUSCOIDBA. 

BEACHIOPODA. 

LiNQULA  8UB8PATULATA  (?)  Hall  &  Meek. 

lAnfftda  gubgpaiuUUat  Hall  &  Meek.    1856.    Mem.  Am.  Ac  Arts  &  Sciences, 

Cambridge,  vol.  V.,  p.  380,  pi.  1,  figs.  2  a,  b. 

Rolling  River,  Township  35,  Range  26  W.,  J.  B.  Tyri-ell,  1887  :  one 
impei*fect  valve  and  a  fragment  of  another,  on  a  small  piece  of  sand- 
stone from  the  base  of  the  Fort  Benton  group,  or  lowest  beds  of  the 
series. 

The  more  perfect  of  these  two  specimens  is  in  almost  exactly  the 
same  condition  as  the  type  of  L.  subspatulata,  the  shell  in  both  being 


*  Mr.  Tyrrell,  who  u  at  present  engaged  in  making  a  geological  examination  of  this  region, 
states  that  although  the  rocks  there  seen  are  preciaely  similar  to  those  described  by  Messrs. 
Meek  and  Hayden  in  Nebraska  as  Nos.  3  and  2  of  their  typical  section,  they  are  so  intimately 
associated  together  that  it  is  practically  impossible  to  draw  any  line  of  demarcation  between 
them. 

t  All  the  localities  in  this  district,  from  which  the  fossils  mentioned  were  collected,  are  west 
of  the  1st  Principal  Meridian.  1 1 

August.  1889. 


186  OONTRIBUTIONB  TO  CANADIAN  PALAEONTOLOGY. 

"  preserved  only  on  the  margins  "  and  the  beak  either  oblitei-ated  or 
covered  by  the  matrix.  In  both  the  lateral  margins  are  nearly  straight 
and  parallel  and  the  front  border  is  snbtruncate,  so  that  although  the 
type  of  Hall  and  Meek's  species  is  said  to  be  from  the  Fort  Pierre 
group  (near  Bed  Cedar  Island,  on  the  Upper  Missouri  Biver,)  and  the 
specimens  obtained  by  Mr.  Tyrrell  are  from  a  distinctly  lower  horizon 
in  the  Cretaceous,  no  essential  differences  can  at  present  be  detected 
between  them. 

MOLLUSCA. 

LAMELLIBBANCHIATA. 

OsTRBA  OONOESTA,  Conrad. 

Oitrea  txmgetta,  Conrad.    1843.    Nicollet's  Rep  ExpL  in  the  N.W.,  p.  167.--Hall 

d  Meek  (1854)  Mem.  Am.  Acad.  Arts  &  Sc.,  Boston,  vol.  VIII. 
(N.  8.),  p.  405— Meek  &  Hayden  (Nov.,  1866)  Ppoc.  Ac.  Nat  Sc. 
PhiL,  p  286.— Hall  (1866).  Pacific  R,R  R^pts.,  vol.  III.,p  100, 
pi.  1,  fig.  11.— Meek  (1876).  Bep  U.  S.  GeoL  Surv.  Terr.,  voL  IX. 
p  13,  pL  9,  figs.  1  a,  f. 

Swan  Biver,  J.  W.  Spencer,  18'74. 

Ochre  Elver,  Township  23,  Eange  IT  W.,  and  Township  22  in  the 
same  Bange ;  Vermilion  Eiver,  Township  24,  Bange  VI  W.,  and  Town- 
ship 25  in  the  same  Bange;  Boiling  Biver,  two  miles  above  the  old 
C.P.B.  crossing,  and  Swan  River,  Township  35,  Bange  29  W. ;  J.  B. 
Tyrrell,  1887. 

Thunder  Hill,  Township  35,  Bange -30  W. ;  D.  B.  Dowling,  1887. 

Assiniboine  Biver,  Section  36,  Township  8,  Bange  11  W. ;  Warren 
Upham,  1887. 

From  each  of  these  localities  a  few  specimens,  which  are  apparently 
i*efei*able  to  this  widely  distributed  species,  were  collected  ft-om  the 
Niobi*ara  group,  or  upper  part  of  the  series.  Most  of  these  specimens 
are  less  than  an  inch  in  their  greatest  diameter,  though  they  occasion- 
ally attain  to  a  length  of  an  inch  and  a  half  or  an  inch  and  three- 
quarters.  In  each  of  those  fi*om  Thunder  Hill  the  lower  valve  is 
attached  to  a  fragment  of  a  large  InoceramuSy  and  the  only  example  in 
which  the  shells  are  clustered  is  f^om  the  Boiling  Biver.  All  the  rest 
appear  to  be  both  single  and  unattached  to  any  foreign  body,  though 
fuUy  one  half  of  the  specimens  are  upper  valves.  The  writei*  has  not 
yet  seen,  either  from  Manitoba  or  from  any  other  part  of  Canada,  any 
specimens  of  0.  conge%ta  which  correspond  with  that  form  of  the 
species  described  and  figured  by  Meek  in  which  the  margins  of  the 
lower  valves  are  '^  abruptly  deflected  upward  at  right  angles  to  the  flat, 
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attached  base  and  produced  in  this  direction  often  for  as  much  as  an 
inch  or  more/'  so  that,  in  certain  conditions  of  preservation  these 
valves  look  '^  like  short  cylindrical  tubes  with  one  end  abruptly 
truncated  and  closed  by  the  flat  surface  of  attachment.'' 


Anomia  obliqua,  Meek  &  Hayden. 

Anomia  obliqua,  Meek  &  Hayden.    I860.    Proc  Ac.  Nat  Sc,  Phil.,  p.  181 ;  also 

Meek,  1876,  in  U.  S.  Geol.  Surv.  Terr.,  vol.  IX.,  p.  22,  pL  9,  fig.  2. 

Vermilion  Eiver,  Township  24,  Bange  20  W.,  and  Ochre  Eiver, 
Township  22,  Bange  IT  W.,  J.  B.  Tyrrell,  1887 :  two  rather  small 
upper  valves  i^om  each  of  these  localities.  All  fi*om  the  Niobrara 
group,  or  upper  portion  of  the  series. 

Inoobbamus  PB0BLBMATI0U8,  Schlothcim. 

Ogtraciies  lahiatus,  Schlotheim.    1813.    Bronn's  Jahrb.}  voL  VIL,  p.  93. 

MytUitet  problemaiicWt  Schlotheim.    1820.    Petrefactenk,  vol.  I.,  p.  302. 

Mytiloides  labiahu,  Biongn,  1822.    Cnv.,  Oss.  Foss.,  pi.  3,  fig.  4,  in  GeoL  des  env. 

de  Paris. 

Inoceramw  mytUoideSf  Maut    1822.    Geol.  of  Sussex,  pp  215,  pi.  27,  fig.  2,  and  pL 

28,  fig.  2. 
**         Sowerby.   1828.    Min.  Conch.,  voL  V.,  p.  62,  pL  442. 
"  "         Goldfuss.     1835.    Petref.  Germ.,  vol  IL,   p.  188,  pL  113, 

fig.  4. 

Inoceramwt  problematicus,  d'Orbigny .    1843.    Pal.  Franc.,  Terr.  Cret,  voL  III.,  p. 

510,  pi.  406. 

Inoceramw  UibiatuSf  Stoliczka.    1871.    Palseont  Ind.,  vol.  III.,  Cret  Pelecyp.  S. 

Ind.,  p.  408,  pi.  29,  fig.  1. 

Inoceramtts  problemctHciM,  Meek.    1876.    Rep.  U.  S.  Geol.  Surv.  Terr.,  vol.  IX.,  p. 

62,  pL  9,  figs.  3,  a,  b. 

Swan  Eiver  and  Thunder  Hill,  J.  W.  Spencer,  1874 :  a  few  specimens 
from  each  of  these  localities. 

Vermilion  Biver,  Biding  Mountain,  Section  7,  Township  24,  Bange 
20  W.,  T.  A.  Burrows,  1886 :  a  perfect  cast  of  the  interior  of  a  left 
valve. 

Ochre  Biver,  Township  22,  Bange  17  W.,  eleven  specimens; 
Edwards  Creek,  Township  23,  Bange  19  W.,  two  specimens ;  Vermilion 
Biver,  Township  25,  Bange  20  W.,  nine  specimens;  Wilson  Biver, 
Township  25,  Bange  2l  W.,  two  specimens  j  Valley  Biver,  Township 
25,  Bange  21  W.,  one  specimen,  and  Bange  22  W.,  in  the  same  Town- 
ship, one  specimen ;  Boiling  Biver,  two  miles  above  the  old  C.  P.  B. 
crossing,  one  specimen  ;  J.  B.  Tyrrell,  1887. 
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Thunder  Hill,  Township  35,  fiange  30  W.,  three  specimens,  D.  B. 
Dowling,  1887.  All  fVom  the  Niobi-ara  group,  or  upper  part  of  the 
series. 

The  specimens  collected  at  these  localities  are  usually  little  more 
than  impei*fect  casts  of  the  interior  of  detached  valves,  but  they  repre- 
sent the  typical  form  of  the  species  rather  than  the  variety  amcuUrides 
of  Meek  and  Hayden. 

On  account  of  its  real  or  supposed  earlier  date,  a  question  which  the 
present  writer  has  no  means  of  investigating,  the  name  Z.  lainatus  is 
prefeiTcd  to  L  problematicus  by  Stoliczka  and  some  other  Grerman 
palseontologists. 

MODIOLA  TENUISOULPTA.      (N.  Sp.  ?) 

Plate  26,  figs.  2  and  2a. 

Shell  elongated,  compressed,  the  length  being  more  than  twice  the 
height,  and  the  greatest  thickness  through  the  closed  valves  about  one- 
thii'd  less  than  their  maximum  height ;  umbonal  slopes  rounded,  nearly 
obsolete,  and  not  at  all  angulated.  Superior  border  moderately  elevated 
and  somewhat  angular  a  little  behind  the  middle ;  hinge  line  straight, 
occupying  rather  more  than  one-half  of  the  entire  length,  and  forming 
a  very  obtusely  subangular  junction  with  the  obliqaely  convex  down- 
wai*d  slope  of  the  anal  margin ;  postero- basal  extremity  i*ather 
narrowly  i*ounded ;  basal  margin  shallowly  concave ;  anterior  extremity 
forming  a  subangular,  but  somewhat  rounded,*  narrow  lobe  which 
projects  a  short  distance  beyond  the  beaks,  the  latter  being  small, 
depressed  and  appressed,  with  a  forward  inclination. 

Surface  marked  by  fine  and  very  numerous  radiating  ribs,  which 
bifurcate  at  irregular  intervals,  and  which  are  crossed  by  extremely 
minute  concentric  stri®,  as  well  as  by  a  few  distant  and  impressed 
periodic  arrests  of  growth.  The  radiating  ribs  are  coarser  above  the 
nearly  obsolete  umbonal  slopes  than  they  are  below  them,  and  the 
concentric  strisB  which  cross  them  are  too  small  to  be  visible  without 
the  use  of  a  lens. 

Characters  of  the  interior  of  the  valves  unknown. 

Dimensions  of  the  most  perfect  specimen  collected :  maximum 
length,  fifty-three  millimetres  ;  greatest  height,  twenty-two  mm. ; 
breadth  or  thickness,  fouiteen. 

Swan  Eiver,  Township  37,  Range  26W.,'j.  B.  Tyrrell,  1887:  a 
somewhat  imperfect  cast  of  the  interior  of  the  closed  valves,  with  a 
small  portion  of  the  test  presei'ved,  and  a  well  preserved  portion  of 
the  mould  of  a  detached  valve.     Rolling  River,  Township  35,  Range 
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26  W.,  J.  B.  Tyrrell,  1887 :   an  imperfect  right  valve.    All  from  the 
Fort  BeDton  group,  or  lower  part  of  the  seriefl. 

The  specimens  described  above  seem  to  be  very  nearly  related  to  the 

Vblsella*    {Brachydontes)  multiUmgeraif  of  Meek,  from  "Cretaceous 

sandstones  at  Coalville,  Utah,''  but  they  appear  to  differ  therefrom  in 

their  much  more  broadly  rounded  umbonal  slopes,  and  in  the  greater 

prolongation  of  their  anterior  extremity  beyond  the  beaks. 

CEPHALOPODA. 

BXLXMNITBLLA  MaNITOBBNSIB.      (N.  Sp.) 

Plate  26,  figs.  3,  3a  and  3b. 

Guai*d  of  medium  size,  elongated  and  projecting  beyond  the  apex  of 
the  phragmocone  to  a  distance  of  about  four  inches,  acutely  pointed 
posteriorly  and  suboylindrical  anteriorly ;  apex  eccentric ;  outline  of 
a  transverse  section  at  the  thicker  end  broadly  ovate  or  ovately  sub- 
circular.  Yascular  impressions  consisting  of  two  distinctly  defined, 
longitudinal  and  nearly  straight,  impressed  lines,  one  of  which  is 
placed  on  each  side  of  the  narrowest  part  of  the  guard,  and  presu- 
mably, therefore,  on  its  dorsal  surface.  These  dorsal  impressions 
commence  at  a  short  distance  from  the  apex  and  extend  to  the  broken 
anterior  termination  of  each  specimen.  The  central  portion  of  the 
presumed  ventral  surface  is  marked  also  by  a  somewhat  similar,  but 
not  quite  so  clearly  defined,  median  impressed  line,  and  by  a  few 
extremely  fkint  and  irregular  impressed  strisd,  which  run  nearly 
parallel  with  it,  but  which  radiate  slightly  outwards  towards  the  apex. 
Apart  from  these  longitudinal  markings,  the  general  surface  is 
perfectly  smooth.    Alveolar  cavity  and  phragmocone  unknown. 

East  bank  of  the  Assiniboine  Biver,  a  short  distance  below  the 
mouth  of  the  Little  Souris  Biver,  D.  Armit,  1876 :  one  specimen. 
Ochre  Biver,  Biding  Mountains,  D.  Armit,  1884 :  one  specimen. 

Yermilion  Biver,  Township  24,  Bange  20  W. ;  one  specimen:  South 
Duck  Biver,  Township  34,  Bange  23  W. ;  one  fragment :  Swan  Biver, 
Township  36,  Bange  29  W. ;  one  fragment:   J.  B.  Tyrrell,  188T. 

Assiniboine  Biver,  Section  36,  Township  8,  Bange  11  W.,  Warren 
Upham,  1887 :  one  specimen.  All  from  the  Niobrara  group,  or  upper 
part  of  the  series. 


*  Mr.  Meek  has  cUdmed  that  the  name  Volsella,  Seopoli,  shoald  be  used  for  thii  genni  rather 
than  Modiola,  Lamarok,  but  in  this  view  he  is  not  followed  by  anthon  of  the  most  modem 
mannals  of  palsBontology  or  oonohology. 

t  U.  8.  Geol.  Snrr.  Terr.,  Gontr.  to  PalnonL,  by  Dr.  0.  A«  White,  1880,  Nof.  2-8,  p.  18,  pL  11, 
fig*  8  a. 

11* 


190  00VTBIBU1I0II8  TO  OAMAOIAIT  PALiHOMTOLOGY. 

The  few  Bpecimens  which  have  been  ooUeeted  at  these  localitiee  are 
here  referred  to  the  gennfl  BelmmtellanLiher  than  to  Belemniteg  proper, 
on  account  of  their  surface  being  marked  with  distinct  vaecnlar 
impressions.  They  all  consist  of  the  posterior,  fibrous  portion  of  the 
guard,  broken  off  at  greater  or  less  distances  behind  the  apex  of  the 
phragmocone.  As  not  a  vestige  of  the  alveolar  border  is  preserved,  it 
is  qcdte  uncertain  whether  the  anterior  margin  of  the  latter  had  a 
straight  fissure  on  its  ventral  side  or  not. 

The  species  seems  to  be  readily  distinguishable  from  the  most  nearly 
related  Noi-th  American  species,  the  BelemmteUa  bulbosa  of  Meek  and 
Haydon  fi-om  the  Fox  Hills  group  of  Dakota,  by  its  much  greater  size, 
less  slender  proportions  and  by  the  different  outline  of  its  transverse 
section  at  the  larger  end. 

Although  in  Meek's  extended  definition  of  the  generic  characters  of 
BelamnitcIIaJ^  the  surfiMse  of  the  guard  is  said,  perhaps  inadvertently, 
to  be  marked  *'  on  the  ventral  side  by  distinct  vascular  markings,"  yet 
in  d'Qrbigny's  original  description  of  that  genus  the  two  lateral 
vasoular  impressions  are  stated  to  be  donal. 

ABTHEOPODA. 
CBUSTACEA 
dBBIPEDIA 

LoBiouLA  Ganadsnsis.    (N.  Sp.) 
Plate  26,  figs.  4  and  4a. 

^e  foregoing  name  is  proposed  for  the  unusually  perfect  specimen 
of  a  species  of  Lcricula  figured  on  Plate  26,  which  was  collected  by 
Mr.  J.  B.  Tyrrell,  in  188Y,  at  South  Duck  Eiver,  in  Township  34, 
Bange  23  W.,  from  the  Fort  Benton  group,  or  lower  portion  of  the 
series. 

Of  the  nine  plates  of  which  the  capitulum  was  originally  composed 
no  fewer  than  seven,  viz.,  the  carina,  three  of  the  four  lateral  plates, 
(i.e.,  two  on  the  under  surface  and  one  on  the  upper),one  tergal  pjate, 
and  two  of  the  scuta  (the  one  on  the  under  side  nearly  covered  by 
that  on  the  upper)  are  preserved,  more  or  less  entire,  in  this  specimen. 
Most  of  one  side  of  the  scaly  peduncle,  also,  is  preserved,  though  the 
whole  of  the  exterior  row  of  narrow  plates  immediately  under  the 
carina  is  absent,  and  the  posterior  or  pointed  end  of  the  peduncle  is  im- 
perfect, most  of  the  scales  in  that  region  being  considerably  displaced. 

The  present  species  resembles  the  type  of  the  genus,  l^e  Jj,  puiehella 
of  Sowerby,  very  closely  in  the  number,  shape  and  relative  arrange- 


*Bap.  U.  8.  Oeol.  Burr.  T«mi  toL  DC,  i».  6Q2. 
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ment  of  the  capitular  plates  and  scales  on  the  peduncle,  as  well  as  in 
the  surface  markings  of  the  former,  but  it  seems  to  differ  materially 
from  It.  pukJieUa  in  its  much  smaller  size  and  more  nan*owly  subfusi- 
form  lateral  outline,  while  the  scales  of  its  peduncle  appear  to  be  more 
obliquely  disposed  and  not  at  all  curved.  In  the  figure  of  L,  pulchella 
in  Darwin's  Monograph  on  the  British  Fossil  Girripedes  (published  by 
the  Pal»ontographical  Society),  which  is  stated  to  be  of  natural  size, 
the  maximum  height  of  the  entire  organism  is  twenty-six  millimetres 
and  a  half,  and  its  greatest  breadth  sixteen  mm.  and  a  half.  The 
greatest  breadth  of  the  specimen  collected  by  Ur.  Tyrrell  is  seven 
millimetres,  and  although  its  exact  height  cannot  be  accurately 
ascertained,  it  may  be  approximately  estimated  at  fourteen,  or  perhaps, 
fifteen  mm. 

Judging  by  woodcut  '721  a.  on  page  536  of  the  second  volume  of 
Zittels'  ^'  Handbuch  der  Palsaontologie,''  the  present  species  would  seem 
to  be  more  nearly  related  to  the  L.  Icevissima  of  Zittel,  from  the  upper 
chalk  of  Westphalia,  than  to  L,  puleheUa. 

A  few  isolated  capitular  plates  of  L.  Canadama  were  also  collected 
by  Mr.  Tyrrell  in  188*7,  at  the  Vermilion  Biver,  in  Township  24, 
Bange  20  W.,  from  the  Fort  Benton  group,  or  lower  part  of  the  series. 


FISHES. 
SELACHIL 

PXTCHOPUS  PAHYULUB.      (N.  Sp.) 
Plate  26,  figB.  5,  5a  and  6b. 

Tooth  (in  the  only  specimen  known  to  the  writer)  very  small  for  the 
genas :  the  crown  conical,  with  obliquely  compressed  sides,  its  maxi- 
mum height  being  about  equal  to  its  bi*eadth  at  the  base,  thoogh,  as  its 
apex  is  somewhat  worn  down  from  use^  its  original  height  may  have 
slightly  exceeded  its  breadth.  Outline  of  the  base  of  the  crown,  as 
viewed  from  above,  somewhat  quadrangular  and  much  longer  than 
broad,  but  its  posterior  end  is  deeply  excavated  in  the  centre  and  pro- 
duced on  both  sides  into  a  small  and  short  process,  which  expands 
Blightly  outward  and  is  truncated  and  minutely  grooved  at  its  termi- 
nation. Lateral  outline  of  the  base  of  the  crown,  shallowly  concave : 
characters  of  the  root  unknown. 

At  tiie  anterior  end  of  the  crown  there  is  a  triangular  smooth  space, 
but  the  rest  of  its  surface  is  marked  by  corrugations  or  ridges,  which 
appear  to  have  crossed  the  summit  and  posterior  end  continuously.  At 
the  posterior  end  the  continuity  of  three  of  tiie  corrugations  or  ridges, 
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from  the  base  of  one  side  to  that  of  the  other,  is  still  dearly  ▼isible, 
and  there  is  a  certain  amount  of  regularity  in  their  disposition.  In 
the  central  portion  the  wearing  down'  of  the  summit  has  destroyed 
their  continuity,  and  on  the  sides  the  corrugations  are  so  much  abraded 
as  to  be  nearly  obsolete.  Near  the  anterior  end  the  corrugations  on 
the  sides  are  more  irregular  in  their  shape  and  disposition  than  at  any 
other  part  of  the  surface,  and  those  which  correspond  to  each  other,  on 
the  two  opposite  sides,  are  seldom,  if  ever,  exactly  alike.  Thus,  on  the 
right  hand  side  of  the  crown,  one  of  the  conmgations  close  to  the  £ront 
branches  three  or  four  times  below  the  middle,  and  its  longest  branch 
bends  inward  at  nearly  a  right  angle  to  the  main  stem  and  to  the  rest 
of  the  corrugations,  but  this  is  not  the  case  with  the  corresponding  one 
on  the  opposite  side,  and  in  no  part  of  the  surface  do  the  corrugations 
cross  each  other  sufficiently  often  to  form  a  complete,  or  even  partially 
complete,  network.  Under  a  lens  also,  the  external  orifices  of  the  den- 
tinal tubuli  are  plainly  visible  through  the  polished  transparent  ena- 
mel, and  where  the  latter  is  worn  away,  tis  on  the  summit  and  at  the 
anterior  end,  the  orifices  themselves  are  exposed  and  appear  as  close- 
set  punctures  of  irregular  shape. 

Dimensions  of  the  only  specimen  collected :  maximum  length  of  the 
crown,  nine  millimetres  and  three-quarters;  actual  height  of  the  crown, 
as  measured  in  the  centre,  six  mm. ;  breadth  of  the  crown  at  its  base, 
also  as  measured  in  the  centre,  six  mm. 

Swan  Eiver,  below  Thunder  Hill,  J.  W.  Spencer,  18'74:  one  speci- 
men, which  consists  of  the  whole  of  the  crown  and  a  small  portion  of 
the  roots  of  one  of  the  palatal  teeth.  From  the  Niobrara  group,  or 
upper  part  of  the  series. 

In  its  general  shape,  especially  as  seen  from  above,  and  in  the  pecu- 
liar ornamentation  of  its  crown,  this  tooth  appears  to  differ  from  those 
of  any  of  the  previously  characterized  species  of  Ptychadus  from  the 
Cretaceous  rocks  of  North  America,  but,  until  a  larger  series  of  speci- 
mens shall  have  been  obtained,  its  specific  relations  must  remain 
doubtful. 

Laxna  Manitobbnsib.    (N.  Sp.) 

Plate  26,  figs.  6, 6a  and  6b. 

Perhaps  a  variety  of  Lama  maerorMza,  Cope. 
Cfir.  Lamna  macrorhka.  Cope.    1875.    Vert.  Cret  Form.  West  (Bep.  XJ.S.  Geol 

Surv.  Terr.,  voL  II).,  p.  297,  pL  42,  figs.  9, 10. 
**  **         A.  S.  Woodward.    1889.    Cat  Fos&  Fishes  Brit  Mus., 

p.  899. 

Teeth  rather  small ;  crown  or  enamelled  portion  of  each  tooth  con- 
sisting of  a  central  and  nearly  equilateral  principal  cusp  or  cone,  with 
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one  well  developed  denticle  on  each  side  of  its  base :  root  deeply  but 
narrowly  and  not  at  all  angalai*ly  forked,  the  two  radicles  being 
nearly  parallel  and  but  slightly  divergent,  with  their  ends  narrowly 
rounded.  Central  cusp  of  the  crown  slightly  recurved,  conical  and 
rather  slender,  its  height,  as  measured  on  the  longer  and  flatter  of  the 
two  sides,  being  more  than  twice  its  breadth  at  the  base,  which  latter, 
as  viewed  edgeways,  is  oblique,  the  plane  face  descending  far  below 
the  convex.  Outer  coronal  face  nearly  flat,  but  marked  with  a  shallow 
longitudinal  depression  or  faint  groove  on  each  side,  next  to  the  lateral 
margins,  the  intervening  central  space  being  nearly  flat  or  very  slightly 
convex, — but  its  basal  poi*tion  is  ornamented  also  with  a  few  acute  and 
longitudinal  plications  of  unequal  size  and  length,  the  two  nearest  to 
the  centre  being  longer  and  larger  than  any  of  the  others.  Inner  coro- 
nal face  convex,  especially  below,  the  greater  part  of  its  surface  marked 
by  numerous  (about  sixteen;  in*egular  and  longitudinal,  but  not  quite 
straight,  acute  ridges  or  plications,  some  of  which  are  comparatively 
short  and  do  not  extend  the  whole  length  of  the  cusp,  while  those  that 
do  usually  bifurcate  or  trifurcate  at  the  base.  When  examined  with  a 
lens,  however,  this  plicated  area  is  seen  to  be  boixlered  with  a  narrow, 
smooth  space,  on  both  sides  and  next  to  the  lateral  margins.  Cutting 
edge  thin  and  shai*p,  with  a  minute  tubercle  at  the  base,  on  each  side. 

The  lateral  denticles  are  triangular,  with  their  apices  slightly  diver- 
gent and  pointing  upwai-d  and  outward :  their  height  and  breadth  are 
about  equal.  On  their  outer  side  they  are  nearly  flat  and  on  their 
inner  convex,  while  the  ornamentation  on  both  sides  of  the  suiiace  is 
essentially  similar  to  that  of  the  central  cusp  of  the  crown,  though  the 
plications  on  their  inner  or  convex  side,  while  equally  well  marked, 
are  of  course  not  nearly  so  numerous.  The  root  also  is  nearly  flat  on 
its  outer  side,  but  on  its  inner  face  it  is  everywhere  more  or  less  con- 
vex, and  immediately  under  the  base  of  the  central  cusp  it  swells  up 
into  an  elevated  protubei^ance  with  a  rounded  summit. 

The  foregoing  description  is  based  upon  two  nearly  perfect  detached 
teeth  collected  by  Mr.  Tyrrell,  in  1887,  at  Boiling  Kiver,  two  miles 
above  Heart  Hill,  from  the  Niobrara  group  or  upper  portion  of  the 
series.  The  dimensions  of  one  of  these  specimens,  which  is  figured  on 
Plate  26,  are  as  follows  :  entire  height,  from  the  base  of  one  of  the 
radicles  to  the  summit  of  the  central  cusp,  eighteen  millimetres; 
breadth  of  the  tooth,  near  the  base  of  the  root  and  below  the  two  den- 
ticles, nine  mm.  and  a  half;  height  of  central  cusp,  ten  mm.  and  a  half 
on  the  outer  or  flattened  side  and  seven  mm.  and  a  half  on  the  inner; 
breadth  of  the  same  at  the  base,  four  mm.  and  a  half 

A  few  dental  crowns  of  similar  teeth  were  collected  by  Mr.  Tyrrell 
in  the  name  year  at  the  Boiling  Biver,  in  Townshi))  3G,  Bunge  26  W., 
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but  only  one  of  these  has  the  lateral  denticles  preserved.  In  this  lat- 
ter specimen,  whose  inner  or  convex  surface  is  buried  in  the  matrix, 
the  central  cusp  is  exceptionately  long  and  slender,  and  the  plications 
at  the  base  of  its  outer  surface  are  unusually  shoii;,  small  and  nearly 
uniform  in  size. 

The  detached  teeth  for  which  the  present  provisional  name  La  pro- 
posed, seem  to  differ  from  those  of  the  L.  macrorJuzaf  from  the  ''  Nio- 
brara epoch  "  of  Kansas,  in  their  proportionately  broader  and  shorter 
dental  crowns,  in  their  very  slightly  divergent  and  neai4y  horseshoe- 
shaped  roots,  and  more  particularly  in  the  distinctly  though  minutely 
plicated  surface  of  their  inner  coronal  faces. 


TBLBOSTBI. 

Enchodus  Shumardi,  Leidy. 
Plate  26,  fig&  7,  7a,  7b  and  7c. 

Enchodus  Shumardi,  heidy.    1873.     Contr.  Extinct  Vert.  Faun.  W.  Terr.  (U.S. 

Geol.  Surv.  Terr.,  vol.  1)  p*  289,  pi.  17,  fig.  20. 

A  small  slab  of  shale  whose  fossillferous  surface  in  strewn  with  dis- 
placed portions  of  the  jaws,  with  the  teeth  in  sitUj  and  detached  teeth 
of  a  small  species  of  Enchodus^  was  collected  by  Mr.  TyiTell  in  ISST, 
on  the  Rolling  River,  two  miles  below  the  old  C.  P.  R.  crossing,  from 
the  Niobrara  gi-oup  or  upper  part  of  the  series.  These  remains  are 
probably  referable  to  the  E,  Shumardi  of  Leidy,  a  species  which  was 
based  upon'  a  dentary  bone  with  teeth,  found  by  Dr.  Benjamin  F. 
Shumard  in  ash-coloured  shalet^  of  the  Cretaceous  series  of  Nebraska, 
thoagh,  judging  by  the  description,  and  more  especially  by  the  figures, 
in  the  fifth  volume  and  atlas  to  the  fifth  volume  of  the  '^  Poissons 
Fossiles,"  it  is  difficult  to  see  by  what  charactera  they  can  be  distin- 
guished from  the  E,  hcUocyon  of  Agassiz. 

The  specimen  collected  by  Mr.  Tyrrell,  like  the  fragment  described 
by  Dr.  Leidy,  shows  that  in  this  species  the  lower  jaw  was  armed  with 
nearly  straight  and  erect,  but  very  slightly  incurved,  slender  teeth, 
placed  at  rather  distant  intervals,  and  that  these  teeth  are  of  unequal 
size,  the  one  nearest  the  anterior  end  of  each  ramus  being  much  longer 
than  any  of  the  rest.  Impressions  of  the  greater  part  of  each  of  the 
dentary  bones,  with  the  teeth  in  place,  are  preserved,  and  the  surface 
ornamentation  of  part  of  the  lower  jaw  is  very  well  exhibited.  The  most 
perfect  of  the  dentary  bones  indicated  in  the  specimen  figui*ed  (fig.  7)  is 
forty  millimetres  long  and  thirteen  mm.  broad  or  deep  at  its  broken 
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posterior  extremity,  and  its  upper  margin  is  armed  with  six  teeth,  the 
largest  of  which  is  nine  millimetres  high  and  three  mm.  broad  at  the  base. 
The  external  dui*face  of  the  dentary  portion  of  the  lower  jaw  (fig.  Ta)  is 
finely  ribbed  in  a  longitudinal  direction,  and  the  summit  of  each  rib 
bears  a  single  row^  of  minute  and  closely  arranged  tubercles.  One  little 
bone,  (fig.  Tc)  which  is  very  similar  in  its  shape  and  in  the'general  style 
of  its  dentition  to  the  palatine  bone  of  E.  haZocyon  as  described  and 
figured  by  Agassiz,  but  which  is  most  probably  one  of  the  maxillaries, 
has  its  under  margin  fringed  with  a  single  row  of  very  minute  teeth, 
though  these  latter  are  of  very  neai*ly  equal  size,  and  not  of  distinctly 
different  sizes  as  they  are  represented  as  being  in  the  palatine  bone  of 
E,  kalocyan.  A  long  and  slender  tooth,  (fig.  Tb)  whose  longitudinally 
striated  exposed  portion  is  fourteen  millim  etres  long  and  only  two  mm. 
broad  at  the  base,  to  the  baHal  portion  of  which  a  small  fragment  of 
bone  is  still  adherent,  is  evidently  one  of  the  elongated  fangs  at  the 
anterior  extremity  of  the  premaxillary. 

In  1875,  the  genus  Enchoduswas  included  by  Professor  Cope  in  anew 
family  of  physostomous  fishes,  for  which  the  name  Stratodontidsd*  was 
proposed,  an  arrangement  which  has  since  been  adopted  by  Zittel  in 
the  third  volume  of  his  '^Handbuch  der  PalsBontologie." 


Cladogtolus  oooidentalis,  Leidy. 
Plate  26,  figs.  8  and  9. 

Cladocydwi  occiderUaHs,  Leidy.    1873.    Contr.  Extinct  Vert  Fauna  West  Terr. 

(Rep.  U.  a  Geol.  Surv.  Terr.,  vol.  I.)  p.  288,  pi.  17,  figs. 
21,  22,  and  pi.  30,  fig.  5. 

Ochre  River,  Township  23,  Sange  IT  W.,  eight  specimens ;  Edwai'ds 
Creek,  Township  23,  Bange  19  W.,  one  specimen;  Vermilion  River, 
Township  25,  Range  20  W.,  one  specimen;  Rolling  River,  two  miles 
above  the  old  C.  P.  R  crossing,  four  specimens ;  and  Favell  River, 
Township  35,  Range  26  W.,  one  specimen  :  J.  B.  Tyrrell,  188'7. 

Thunder  Hill,  Township  35,  Range  30  W.,  one  specimen  :  D.  B. 
Dowling,  188'7.  All  from  the  Niobrara  group,  or  upper  portion  of  the 
series. 

The  name  (7.  occidentalis  was  proposed  by  Dr.  Leidy  for  a  number  of 
large,  detached  cycloid  scales  *'  found  by  Dr.  John  E.  Evans  and  subse- 
quently by  Prof.  Hayden  and  Mi-.  Meek  in  ash-colored  shales  of  the 
cretaceous  series  of  Nebraska."    "  Mostly,"  Dr.  Leidy  says,  "  they  are 

*  Vert.  Cret.  Form.  West.  (Rep.  U.  S.  Geol.  Surv.  Terr.,  vol.  II.)  p.  218. 
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oval,  with  the  length  but  little  more  than  half  the  depth,  while  others 
are  circular,  and  these  may  really  pertain  to  a  different  species,  if  not 
genus,  from  the  foi-mer."  In  one  of  these  scales,  the  depth  of  which 
'*  is  estimated  to  have  been  nearly  2^  inches,  and  its  length  nearly  1^ 
inches,"  the  inner  portion  is  described  as  exhibiting  '^  numerous  radiat- 
ing ridges,  while  the  outer  portion,  separated  from  the  former  by  a 
narrow,  smooth  tract,  presents  a  minutely  tubercular  or  granular 
aspect." 

The  specimens  collected  by  Messrs.  Tyrrell  and  Dowling  from  the 
northern  continuation  into  Manitoba  of  the  Cretaceous  i*ocks  of  Dakota, 
at  the  localities  indicated,  are  all  large  detached  scales,  which  are  very 
similar  in  size  and  shape  to  those  described  by  Dr.  Leidy,  and  which 
do  not  appear  to  differ  from  them  except  in  some  minnte  details  of 
their  surface  ornamentation.  Like  those  from  Nebraska,  too,  they 
may  represent  more  than  one  species,  and,  perhaps,  even  more  than 
one  genus. 

Of  the  two  specimens  figured,  one  (fig.  8),  which  measures  forty-seven 
millimetres  (or  nearly  two  inches)  in  depth  and  twenty-four  mm.  (or 
about  one  inch)  in  length,  is  8omewhat  pointed  above  and  below,  while 
its  lateral  margin  is  broadly  rounded  anteriorly  and  nearly  straight 
posteriorly.  In  the  other,  (tig.  9),  which  is  twenty-nine  millimetres 
in  depth  and  twenty-nine  mm.  and  a  half  in  lengthy  the  marginal  out- 
line is  more  nearly  circular.  When  examined  with  a  lens,  the  i*adiat- 
ing  markings  on  the  suiface  of  each  are  seen  to  consist  of  fine  grooves, 
which  are  more  or  less  interrupted  or  broken  up  into  rows  of  punctures, 
and  not  of  continuous  raised  ridges  as  in  the  types  of  C.  occidentalis. 
The  smooth  central  2i.i*oa  is  well  marked  in  both  and  in  all  the  specimens 
collected,  and  the  granulations  on  the  exposed  surface  of  each  scale 
appear  under  the  lens  as  longitudinal  but  slightly  divergent  and 
densely  crowded  rows  of  minute  punctures  with  raised  margins,  the 
punctures  in  each  ix)w  being  connected  by  a  still  more  minute  ridge. 


ERRATA. 

Page  116.  Immediately  under  the  words  **  Grammysia  abcuata  ?  Conrad,  Var.", 
add  Plate  15,  fig.  4. 

Page  133.    Line  21  from  the  bottom,  for  "  Wissman  "  read  WisBmann. 

Page  138.     Line  7  from  the  bottom,  for ''  species  **  read  specimens. 

Page  165.  Between  the  running  heading  at  the  top  and  the  first  line  below  it, 
insert  the  word  Lamellibranghiata. 

Page  169.  Line  2  from  top,  for  **  Protocardium  Hillanum  "  read  "  Protogardia 
HiLLANA,  for  although  Woodward,  Stoiickza  and  Tryon  write  the 
name  of  Beyrieb's  genus  Protocardium,  yet  Meek,  Paul  Fiacher  and 
Zittel  claim  that  the  original  spelling  of  the  word  is  Protocardia. 
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5.  The  Fossils  of  the  Devonian  Bocks  of  the  Mackenzie  River  Basin. 

In  1887, 1888  and  1889  large  and  important  collections  of  fossils  were 
made  by  Mr.  E.  G.  McConnell  from  the  Devonian  rocks  exposed  along 
the  Hay,  Mackenzie  and  Peace  Rivers.  A  detailed  report  upon  the 
species  contained  in  these  collections  was  written,  and  the  five  plates 
required  to  illustrate  it  were  printed  oiT,  in  the  fall  of  1890.  Before  the 
manuscript  of  this  report  was  sent  to  the  printer,  however,  the  receipt 
of  an  additional  collection  of  fossils,  made  by  Mr.  McConnell  in  1890 
from  the  Devonian  rocks  of  the  Athabasca  and  Pembina  Eivoi*s,  in- 
duced the  writer  to  enlarge  its  scope  so  as  to  include  therein  a  con- 
sideration of  all  the  specimens  now  in  the  Museum  of  the  Survey  from 
the  Devonian  rocks  of  the  Mackenzie  Biver  Basin.  The  whole  of  the 
specimens  referred  to  in  these  pages  were  collected  by  members  of  the 
Staff  of  the  Survey  between  the  years  1875  and  1890,  both  inclusive, 
and  some  of  the  collections  made  prior  to  1885  have  been  provisionally 
reported  upon  by  the  wnter,  in  the  Beports  of  Progi'ess  of  the  Sui*vey 
for  the  years  in  which  they  were  made.  In  the  study  and  comparison 
of  many  of  the  species  represented  in  these  collections,  and  especially 
in  ascertaining  the  intei*nal  structure  of  the  corals  and  the  minute  pecu- 
liarities of  the  polyzoa,  the  writer  has  been  ably  assisted  by  Mr.  L.  M. 
Lambe. 

SPONGLE. 

AsTR.£0SPONGiA  Hamiltonbnbis,  Meek  and  Worthen. 

Plate  28,  figs.  1,  la. 

Astrxospongia  HamUlonenaii,  Meek  and  Worthen.  1866.  Proc  Chicago  Ac.  Sc., 

vol.  I,  p.  12. 
Astrxospongia  HamilUmeiMU,  Meek  and  Worthen.  1868.  Geol.  Surv.,  Illinois,  vol. 

Ill,  p.  419,  pi.  10,  fig.  6. 

Hay  Biver,  forty  miles  above  its  mouth,  B.  G.  McConnell,  1887 :  the 

May.lSGl.  ^ 
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solitary  six  rayed  spicule  figai*cd,  which  is  somewhat  donbt^lly  refer- 
red to  this  species.  It  appears  to  be  aboat  one  thiiti  smaller  than  the 
figured  spicules  of  the  typical  A.  HamiltanensiSy  the  former  being  about 
two  millimetres  in  its  maximum  diameter  and  the  latter  about  three  in 
theirs.  Isolated  spicules  precisely  similar  to  that  of  the  Hay  Biver 
Astroeospongia  are  found  in  the  Hamilton  Formation  at  Thetford  and  at 
Bartlett's  Mills,  near  Arkona,  Ontario. 


ANTHOZOA. 
ALCYONARIA. 

AULOPORA   SERPENS,  GoldfuSS. 

Tubiporites  serpens  f  Schlotheim.  1820.  Petrefact,  pt  1,  p.  367. 
Afdopora  serpens,  Groldfuss.  1826.  *  Petref.  Germ.,  vol.  I,   p.  82,   tab.  xxxiii, 

fig.  2. 
"       Rominger.   1876.  Creel.  Surv.  Mich.,  Foss.  Corals,  p.  86,  pi. 

xxxiii,  fig.  2. 
"        Walcott  1884.  Palseont.  Eureka  distr.  Nevada,  p.  103. 


tt 
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Hay  River,  forty  miles  ab6ve  its  mouth,  E.  G.  McConnell,  1887:  one 
specimen  parasitic  upon  Atrypa  reticularis. 

This  little  coral  seems  to  be  in  no  respects  dissimilar  to  the  fossils 
from  the  Hamilton  Formation  of  Michigan  and  from  the  Lower  Devo- 
nian of  Gray's  Canon  in  the  Eureka  district  of  Nevada,  which  have 
been  referred  to  A,  serpens  by  Dr.  Bominger  and  Mr.  Walcott  It  is, 
however,  not  yet  cei*tain  that  the  specimens  from  these  three  localities 
are  precisely  identical  with  the  species  described  by  Schlotheim  and 
Goldfuss. 

The  systematic  position  of  the  genus  Aulopora  has  long  been  doubt- 
ful and  is  still  far  from  settled.  In  their  monograph  of  the  British 
Fossil  Corals  (1850-54),  Edwards  and  Haime  refer  it  to  the  Alcyonaria, 
but  in  theii*  subsequently  published  "  Polypiers  Fossiles  des  Terrains 
Palseozoiques  "  they  create  for  it  the  special  order  Zoantharia  Ttibidosa, 
composed  of  the  single  family  Auhporidce^  and  place  both  between  their 
Tabulata  and  Bugosa.  Nicholson,  in  the  last  edition  of  his  Manual  of 
Palaeontology  (1889)  refers  Aulopora  to  the  AlcyonariOy  but  Ferdinand 
Sffimer,  in  the  Lethea  Geognostica  (18*76)  places  it  at  the  end  of  the 

*  Roemer  (Lethea  GeogDOsti  1, 521)  gires  the  date  of  this  species  afl  1826,  and  Edwards  and 
Haime  (Polyp,  foas.,  p.  S12)  as  1829.  The  first  volume  of  the  Petref.  Qermanisd  bean  date 
1826-33. 
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Zoantharia  under  the  heading  ''  incertsB  sedis/'  and  Zittel  in  his  '^Hand- 
buch  der  Pakeontologie  "  (1883)  quotes  it  in  an  appendix  to  the  Zoan- 
tharia under  the  title  "  Genres  du  Groupe  des  Tabulata  et  Tubulosa  E. 
and  H.  de  position  syst^matique  incertaine." 


ZOANTHAEIA. 

Strxptelasma  rectum,  Hall. 

« 

Plate  27,  figs.  1,  la'and  2. 

StTombodes  rectus,  Hall.  1843.   Geol.  N.  Y.,  Surv.  Fourth  Distr.,  pp.  209-210. 
Oyaihophyllvm  rectum,  Edwards  and  Haime.  1851.    Polyp,  foes.  Terr.  Palseoz.,'  I, 

p.  372. 
Streptelasma  recta,  Hall.  1876.  lUuatr.  Dev.  Foes.,  pL  xix,  figs.  1-13. 

Mackenzie  Eiver,  ten  miles  below  Bear  Biver,  B.  G.  McConnell,  1888 : 
three  specimens  which  seem  to  agi*ee  with  the  descriptions  and  figures 
of  this  species. 

Ctathophyllum  argtigum,  Meek. 

OyaihophyUum  arcticum,  Me^k.  1868.  Trans.  Chicago  Ac  So.,  voL  I,  p.  79,  pi.  xi, 

fig.  8. 

Mackenzie  Biver,  at  the  "Bam parts,"  B.  G.  McConnell,  1888:  two 
good  specimens,  which  correspond  fairly  well  with  Meek's  description 
of  one  of  the  forms  of  this  species.  Mr.  Meek,  however,  expressed  the 
opinion  that  (7.  arcticum  "  resembles  C.  quadrigeminum  of  Goldfuss,  as 
figured  on  pi.  xviii,  fig.  6b  of  his  Petrefacta  GermanisB,  more  nearly 
than  any  other  species  "  with  which  he  was  acquainted.  In  the  wri- 
ter's judgment,  the  two  specimens  collected  by  Mr.  McConnell  are 
much  more  like  0.  hexagonum,  as  onginally  described  and  figured  by 
Goldfuss,  and  subsequently  by  Edwards  and  Haime,  the  Sandbergei*s, 
Ferdinand  Bcemer  and  others,  if,  indeed,  they  are  not  actually  identical 
therewith.  Both  specimens  are  small  convex  masses  of  intimately  con- 
nected, polygonal  and  for  the  most  part  hexagonal  corallites,  the  aper- 
tures of  the  larger  ones  measuring  as  much  as  fifteen  millimetres  in 
their  maximum  diameter.  The  number  of  septa  is  essentially  the  same 
as  those  of  C.  hexagonum,  but  in  the  specimens  from  the  *'  Bamparts  "  the 
Mrriter  has  not  been  able  to  detect  any  traces  of  the  paliform  lobes  on 
the  septa,  which,  according  to  Edwards  and  Haime,  '^  form  a  very  dis- 
tinct crown  round  the  centre  of  the  calice  *'  in  0,  hexagonum. 
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Oyathophtllum  OiESPiTOSTTM,  Goldfuss. 
Plate  27i  figs,  7,  8. 

CyathophyUum  cssspitosumf  Goldfuss.  1826.  Petref.  Genn.,  vol.  I,  p.  60,  tab.  xix, 

fig.  2. 
CyathophyUum  hexagonum  {^TS.)  "         **       Ibid.  tab.  xix,  figs.  5a,  b,  c  {cteU 

excl.) 
Caryophyllia  dvJbia,  DeBlainville.  1830.  Diet.  Sc.  Nat,  vol.  LX,  p.  311.    Man., 

p.  345. 
CyathophyUum  csetpUomm,  Milne  Edwards.  1836.  2iid  ed.  Lamarck,  vol.  II, 

p.  428. 
CyathophyUum  csespitommy  Lonsdale.  1840.  Geol.  Trans.  2nd  ser.,  vol.  V,  pt  3, 

pi.  Iviii,  fig.  8. 
OycfthophyUum  csespitotum,  Phillips.  1841.  Pal.  Foss.  Cornw.,  Dev.  and  W.  Somer- 
set, p.  9,  pi.  iii,  fig.  10. 
Cladocora  Qoldjum,  Geinitz.  1845-46.  Grundr.  der  Verst,  p.  569. 
DiphyphyUum  cse^tosum,  D*Orbigny.  1850.  Prodr.  de  Paleont,  vol.  I,  p.  106. 
CyathophyUum  csMpiiomm,  Edwards  and  Haime.  1851.   Polyp.  Foss.  des  Terr. 

Palseoz.,  p.  384. 
CyathophyUum  caetpOosum^  McCoy.  1851.  Brit  Palseoz.  Foss.,  p.  69. 

"  "  Edwards  and  Haime.  1850-54.  Brit  Foss.  Corals>  p. 

229,  tab.  li,  figs.  2,  2a,  2b. 

Peace  Kiver,  near  the  month  of  Little  Eod  Eiver,  Prof.  Macoun, 
1875 :  a  small  mass  of  loosely  aggregated  corallites.  Hay  River,  forty 
miles  above  its  mouth,  R.  G.  McConnell,  1887 :  a  few  single  corallites, 
two  of  which  are  figured.  These  very  closely  resemble  what  Goldfuss 
calls  the  "  coni  segi^egati "  of  C.  hexagonum,  and  figures  as  such  on.  tab. 
xix,  figs.  5a,  b,  c,  of  the  "  Petrefacla  Germanise,"  though  Edwards  and 
Haime  have  shown  that  these  are  forms  of  (7.  cosspitosum.  Their  intei-nal 
structure  is  essentially  the  same  as  that  of  the  mass  of  compound 
corallites  from  the  Peace  River,  but  it  is  just  possible  that  the  speci- 
mens from  the  Hay  River  may  be  single  corallites  of  Meek's  C, 
arcticum, 

Ctathophyllttm  Righardsoni,  Meek  (Sp.) 
Plate  27,  figs.  3  and  4. 

AulophyUum  t  Richardsoni,  Meek.  1868.  Trans.  Chicago  Ac.  Sc,  vol.  1,  p.  81,  pi. 

xi,  fig.  3. 

Mackenzie  River,  at  the  "Ramparts,"  R.  G.  McConnell,  1888:  six 
good  specimens. 
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Although  Mr,  Meek  placed  this  speciei^  provisionally  in  the  genus 
Aulophyllum^  he  expressly  stated  that  he  was  quite  uncertain  whether 
it  ought  to  be  referred  to  that  genus  or  to  Cyathophyllum,  On  this 
point  his  exact  words  are  as  follows : — ^'  I  know  this  coral  only  from 
fragments  less  than  0.80  inch  in  diameter,  none  of  which  shew  the 
entire  length.  They  are  also  nearly  all  considerably  compressed,  but 
this  seems  to  be  fVom  accidental  pressure.  The  generic  chai*acters  can- 
not be  made  out  with  much  confidence  from  such  materials,  and  hence 
I  am  by  no  means  satisfied  that  the  species  should  not  be  called  Oya- 
thophyllum  Eichardsoni.  As  near  as  its  internal  structure  can  be  deter- 
mined, however,  from  the  specimens  collected,  it  would  seem  to  differ 
from  that  genus  in  having  an  inner  wall  encircling  the  central  region, 
and  thus  more  nearly  approaching  the  genus  Aulaphyllum,  It  also 
wants  the  transverse  tabula  generally  more  or  less  developed  in  the 
central  region  of  Oyathophyllum.*' 

The  specimens  upon  which  Mr.  Meek's  description  was  based,  which 
are  also  fi*om  the  "  Eamparts,"  have  been  kindly  lent  to  the  present 
writer,  for  examination  and  comparison,  by  Mr.  C.  D.  Walcott,  of  the 
U.  S.  Geological  Survey.  Their  internal  sti-ucture,  it  ma}-  be  stated, 
is  in  a  peculiar  and  not  very  good  state  of  preservation.  In  those  of 
which  sections  have  been  made,  the  appearance  of  a  supposed  '^  inner 
wall  encircling  the  central  region  "  seems  to  be  due  to  the  fact  that 
the  matrix  filling  up  the  vesicles  of  a  narrow  outer  zone  which  cor- 
responds in  breadth  to  the  length  of  the  secondary  septa,  happens  to 
be  of  a  distinctly  darker  (*<olour  than  that  which  fills  up  the  vesicles  of 
the  central  portion  of  the  coral.  In  these  and  in  the  much  better 
specimens  collected  by  Mr.  McConnell,  the  writer  has  failed  to  find  any 
indications  of  an  '^  inner  wall "  like  that  of  Aulophyllum^  and  has  con- 
sequently been  induced  to  refer  the  species  to  CyatJiophyllum. 

In  longitudinal  sections  the  specimens  obtained  by  Mr.  McConnell 
shew  that  from  the  bottom  of  the  calyx  to  the  base  of  the  coral  the 
primary  septa  extend  to  the  centre,  where  they  are  slightly  twisted. 
There  are  no  tabulae  proper,  but  the  spaces  between  all  the  septa  are 
everywhere  filled  with  vesicular  tissue,  the  vesicles  being  larger  and 
less  legular  in  the  central  area  than  they  are  exteriorly.  The  most 
perfect  specimen  collected,  which  measures  about  three  inches  in 
length,  has  its  epitheca  densely  and  finely  sti*iated  across,  in  addition 
to  the  ordinary  sui*face  markings. 
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Ctathophtllum  Athabascbnse.   (N.  Sp.) 
Plate  32,  figs.  1,  la,  b. 

Oorallum  simple,  elongate-turbinate  and  slightly  curved :  epitheca 
well  developed,  marked  with  rounded  and  not  very  prominent  longitu- 
dinal ribs,  which  are  much  bi-oader  than  the  grooves  between  them, 
and  by  ti-ansvoi-se  stnse  or  wrinkles  and  an  occasional  con^riction 
caused  by  an  arrest  of  growth.  Calyx  circular,  rather  deep,  with  steep 
sides  :  septa  about  thirty  four  in  number,  simple,  not  bearing  arched 
carinas  on  their  sides  and  apparently  not  denticulated  at  their  summits. 
Interior  structure,  as  seen  in  longitudinal  sections,  consisting  of  an 
outer  or  peripheral  zone  of  oblique  ascending  rows  of  rather  large 
vesicles,  and  of  a  broad  central  area  in  which  the  interstices  between 
the  septa  are  crossed  by  large  cui*ved  dissepiments,  whose  size,  shape 
and  disposition  are  very  irregular.  Transverse  sections  made  a  little 
below  the  base  of  the  calyx  shew  that  the  thirty  four  septa  extend 
almost  to  the  centre,  and  that  they  are  all  equal  in  length. 

Athabasca  Biver,  three  miles  below  the  Calumet,  B.  G.  McConneli, 
1890 :  three  good  specimens. 

The  largest  of  these  is  sti'ikingly  similar  in  shape  and  in  surface 
markings  to  the  Cyathophyllum  ceratites  of  Goldfuss  as  figured  by  the 
Sandbergers  on  plate  xxxvii  of  their  memoir  on  the  fossils  of  the 
Devonian  rocks  of  Nassau,  but  in  C,  ceratites  there  are  said  to  be  from 
sixty  to  one  hundred  and  twenty  subdenticulated  septa. 


Campophtllum  slliptigum. 


Plate  27,  figs.  5,  6. 


Chonophyllum  (PtychophyUum)  ellipticum^  Hall  and  Whitfield.  1873.  Twenty- 
third  Rep.  Reg.  N.  York.  St  Cab.  Nat  Hist,  p.  233,  pi.  ixr 
fig.  18. 

Hay  Eiver,  forty  miles  above  its  mouth,  K.  G.  McConneli,  1887: 
three  specimens,  each  of  which  has  been  slit  longitudinally  through 
the  centre  and  the  cut  surfaces  polished. 

On  treating  in  the  same  way  a  specimen  of  a  coral  from  the  Devonian 
shales  at  Rockford,  Iowa,  recently  forwarded  for  comparison  by  Dr.  H. 
G.  Griffiths  of  Burlington,  in  that  State,  and  labelled  by  him  Chono- 
phyllum ellipticum,  the  writer  was  sui*prised  to  find  that  its  internal 
structure  and  external  charactera  are  essentially  the  same  as  those  of 
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the  specimens  from  the  Hay  Biver.  In  all  four  there  is  no  satisfactory 
evidence  of  the  existence  of  '^  infundibuliform  cups/'  but  the  internal 
structure,  as  represented  in  fig.  6,  consists  of  a  broad  central  tabulate 
area  surrounded  by  an  outer  and  rather  naiTOw  peripheral  zone  com- 
posed of  large  vesicles.  The  tabulate  area  occupies  about  three  fifths 
of  the  entire  diameter,  the  tabulsa  are  close-set,  fiat  and  for  the  most 
part  continuous,  and  their  outer  terminations  are  bent  abruptly  down- 
ward. In  the  outer  vesicular  zone  the  general  direction  of  the  rows  of 
vesicles  in  the  interseptal  loculi  is  upward  and  outward.  A  transverse 
section  of  the  specimen  represented  by  fig.  6,  made  at  a  distance  of 
about  half  an  inch  from  the  bottom  of  the  cup,  shows  that  the  primary 
septa  reach  neai^ly  if  not  quite  to  the  centre,  and  the  secondary  ones  a 
quai'ter  of  the  way. 

In  their  description  of  Ghonophyllum  tlUpticum  Professors  Hall  and 
Whitfield  say  that  ^'  there  may  bo  some  doubt  as  to  its  generic  rela- 
tions." If  the  specimen  from  Bockford,  forwarded  by  Dr.  Griffiths,  be 
correctly  referred  to  that  species,  its  internal  structui*e  would  seem  to 
show  that  it  is  congeneric  and  even  perhaps  conspecific  with  the 
Campophyllum  Soetenicum  of  Schluter,*  from  the  Middle  Devonian  of 
the  Eifel. 

A  single  specimen  of  a  rather  elongated  and  narrow  variety  of  this 
species  has  since  been  collected  (in  1890)  on  the  Athabasca,  thirty 
miles  below  Bed  Biver. 


Heliophtllum  parvulum.    (N.  Sp.) 

Plate  27,  figs.  9, 9a  and  10. 

Corallum  small,  simple,  either  nearly  straight,  suboonioal  and  not 
much  longer  than  broad,  as  in  the  specimen  represented  by  fig.  9,  or 
somewhat  bent,  irregularly  distorted  in  growth  and  proportionately 
rather  narrower,  as  in  the  original  of  fig.  10,  but. apparently  never 
either  slender  or  nan-owly  elongated.  Calyx  circular  in  outline,  mode- 
rately deep:  septa  thirty-six  of  each  kind,  at  least  in  the  broader  of 
the  two  specimens  figured,  their  edged,  as  seen  in  the  cup,  presenting 
a  toothed  appeai*ance,  which  is  due  to  the  passing  over  them  of  arched 
carinsB :  primary  septa  reaching  nearly  to  the  centre  at  the  bottom  of 
the  cup:  secondary  septa  very  short  and  feebly  developed:  septal 
foBsette  lateral,   shallow.    Epitheca  thin,  transversely  striated  and 

•  AothoBoen  des  Rheiaisohen  Mittel-DerOD,  Berlin,  1889,  p.  39,  taf.  iii.,  figs.  1-6. 
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wrinkled,  with  an  occasional  rather  deep  constriction,  and  marked  also 
with  longitudinal,  rib-like  markings  which  correspond  to  the  septa 
within. 

Internal  structure,  as  seen  in  a  longitudinal  section  through  the 
centre  of  each  specimen,  oon^sting  of  a  narrow  central  tabulate  area, 
■surrounded  by  a  broad,  external  zone  of  vesicular  tissue.  The  tabulate 
wea  occupies  about  one  fifth  of  the  entire  diameter,  and  the  tabulte  are 
straight,  regular  and  closely  arranged.  In  the  outer  vesicular  sone 
the  vesicles  are  slightly  smaller  and  more  regularly  disposed  towards 
the  outside  than  near  tiie  centre,  their  general  direction  being  in  rows 
which  curve  obliquely  upward  and  outwai-d.  The  general  direction  of 
the  arched  carinsB  which  cross  the  sides  of  the  septa  throughout  their 
entire  length,  on  the  other  hand,  is  uniformly  upwai*d  and  inward. 

Hay  River,  forty  miles  above  its  mouth,  R  G.  McConnell,  1887:  two 
perfect  and  well  preserved  specimens,  both  of  which  are  figured. 


PHiLLiPSASTRiGA  HsNNAHi,  Lonsdale. 

Astrssa  Hennahi  (pars),  Lonsdale.  1840.  Trans.  Geol.  Soc.  Lend.,  Ser.  3,  voL  V, 

p.  697,pl.lviii,  fig.  3. 
Astrsea  Hennahi,  Phillips.  1841.  Pal.  Foss  Comw.,  Dev.  and  W.  Somen.,  p^  12, 

pi.  vi,  fig.  16. 
Smiihia  Hennahi,  Edwards  and  Haima  1861.  Polyp.  Foss.  des  Terr.  Pal.,  p. 

421. 
ArachnophyUum  Hennahi,  McCoy.  1851.  Brit.  PaL  Foss.,  p.  72. 
SmUkia  Hennahi,  Edwards  and  Haiorie.  1853.  Brit  Foss.  Cor.,  p.  240,  pi.  liv, 

fig.  4 :  Meek,  1877,  U.  S.  Geol.  Expl.  40th  Par.,  vol.  IV,  p.  32, 

pL  ii,  figs.  6  and  6a 

Peace  Eiver,  near  Vermilion  Falls,  Professor  Macoun,  1875,  two 
specimens,  and  B.  G.  McConnell,  1889,  three  specimens,  one  of  which 
measures  fally  seven  inches  in  its  greatest  diameter.  Hay  Kiver, 
forty  miles  abov&  its  month,  K.  G.  MeCk)nnel],  1887 :  five  specimens. 

Those  from  the  Hay  Biver  are  very  variable  in  external  form,  no 
two  of  them  being  exactly  alike.  In  one  the  corallam  is  ^*  depressed 
and  moderately  convex  below,"  as  in  the  type  of  Smthia  Verrillii, 
Meek;  in  another  the  basal  portion  is  so  deeply  conical  that  the  entire 
depth  of  the  coral  is  nearly  equal  to  its  maximum  breadth  at  the  sum- 
mit, while  a  thiixi  is  nearly  spherical.  The  epitheca,  which  is  beauti- 
fully preserved  in  the  deeply  conical  specimen,  has  its  outer  surface 
finely  and  concentrically  striated.    The  calices  of  the  corallites,  whose 
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oater  walls  are  conspicuously  elevated,  average  about  three  millimetres 
Hud  a  quarter  in  diameter.  They  are  placed  at  distances  apart  equal  to 
from  once  to  twice  their  own  breadth,  and  their  septa  average  eleven 
or  twelve  of  each  kind. 

P.  JSennahi  occurs,  though  rarely,  in  the  corniferous  limestone  of 
Ontario.  Throe  specimens  which  appear  to  be  identical  with  it  are  in 
the  Museum  of  the  Survey,  two  labelled  "  Woodstock,  A.  Murray," 
And  the  other  "  Cayuga,  E.  De  Cew,"  each  of  which  must  have  been 
'Collected  more  than  twenty  years  ago. 


Phillipsastb^a  YBBRiLLir,  Meek.    (Sp.) 

JSmithia  VerriUii,  Meek.   1868.  Trans.  Chicago  Ac.  Sc,  voL  1,  p.  83,  pi.  xi,  figs. 

7a-b. 

Hay  Eiver,  forty  miles  above  its  mouth,  R.  Gr.  McOonnell,  ISST :  two 
specimens. 

This  coral  seems  to  differ  from  the  preceding  species  in  the  much 
less  elevated  outer  edges  of  the  calices  of  its  corallites.  Its  calicos, 
also,  appear  to  be  smaller  and  somewhat  more  distantly  arranged  than 
those  of  P.  HennaM,  the  average  diameter  of  those  of  P.  VerrilUi  being 
not  quite  two  millimetres,  and  their  septa  usually  eight  or  nine  of 
each  kind. 


Paghyphtllum  Devonibnse,  Edwards  k  Haime. 

PachyphyUum  Devonieme^  Edwards  and  Haime.  1851.  Polyp.  Fobs.  Terr.  Palseoz., 

p.  397. 
PachyphyUum  Devoniense,  Edwards  and  Haime.  1854.  Mon.  Brit.  Fobs.  Corals, 

p  234,  pi.  lii,  figs.  5  and  5a. 

Peace  Eiver,  between  Vermilion  Falls  and  the  mouth  of  Little  Bed 
ftiver,  Professor  Macoun,  18*75:  a  single  specimen  whose  internal 
structure  corresponds  much  better  with  Edwards  and  Haime's  diag- 
nosis and  figures  of  this  species  than  with  Hall  and  Whitfield's  descrip- 
tion of  P.  Woodmanif  or  with  authentic  examples  of  the  latter  coi*al 
from  Iowa. 

The  specimen  from  the  Peace  Biver  is  an  irregular  convex  mass, 
about  ten  centimetres  or  four  inches  in  its  maximum  diameter,  of  com- 
pound corallites,  which  have  no  definite  walls.     The  *  calices    are 
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stroDgly  ezsert  and  project  considerably  above  the  spaces  between 
them.  They  average  seven  millimetres  in  diameter,  and  are  separated 
by  depressed  spaces  which  in  some  places  are  wider  than  the  calices 
themselves  and  in  others  narrower.  Externally,  the  resemblance  of 
the  specimen  to  P.  Woodmam  is  not  inconsiderable.  Transverse  and 
longitudiDal  sections  of  both,  however,  show  that  the  Peace  Biver  coral 
differs  from  P.  Woodmani  in  that  its  coi-allites  have  no  definite  walls 
and  no  central  tabulate  area,  as  those  of  P.  Woodmani  have,  and  in  ita 
non-conflaent  costsB  and  septa  which  extend  almost  to  the  centre. 


CrsTiPHTLLUH  Ambricanuh,  var.  abctiouh. 

CysUpkyllum  Jfnmcantcm,  var.  arcticum,  Meek.  1868.  Trans.  Chicago  Ac.  Sc.,  p- 

80,  pi.  xi,  fig.  6. 

Mackenzie  River,  at  the  '^Ramparts,"  R  G.  McCoonell,  1888:  one 
specimen. 


Paohtpora  osbvioobnis,  De  Blainville.     (Sp.) 

Calamopora  polymorpha,  var.  ramo9(hdivanoata,  Goldfuss.  1829.   Petref.  Germ., 

vol.  I,  p  79,  pi.  xxvii,  figs.  3a,  4a,  4b  and  Ac,  (c£et  excL) 
Caiamopora  fpongites,  var.  ramoia,  Goldfass.   lb.,  vol.  I,  p.  80,  pi.  xxviii,  figs. 

2a-2g.  (cset  excl.) 
Alveolites  cervicomis,  De  Blainville.  1830.  Diet.  So.  Nat,  p,  369,  t  Ix. 
Alveolites  reticulata,  De  Blainville.    lb.,  p  369. 
Fotvosites  cervicomis,  M.  Edwards  and   Haime.    1851.  Polyp  Foss.  des  Terr. 

Palseoz.,  p.  243:  and  (1853)  Brit.  Foss.  Corals,  p.  215,  pi. 

xlviii,  fig.  2  (?). 
Favosites  retieulaia,  M.  Edwards  and  Haime.  1851.    Polyp.  Foss.    des.  Terr. 

Paleeoz.,  p.  241 :  and  (1853)  Brit  Foss.  Corals,  p  215,  pi. 

xlviii,  figs.  1,  lb. 
Favorites  polymorpha,  Billings.   (Pars.)  1859.  Canad.  Journ.,  N.  S.,  vol.  IV,  p  Z 

fig.  9. 
FavosHes  polymorpha,  Meek.    1868.  Trans.  Chicago  Ac.  Sc-,  vol.  1,  p.  86,  pi.  xi, 

fig.  10. 
Pachypora  cervicomii,  Nicholson.    1879.  Struct  and  Affin.  TabuL  Cor.  Palseoz. 

Per.,  p.  82,  pi.  iv,  figs.  3,  3  a-d. 

Peace  Bivor,  between  Vermilion  Falls  and  the  month  of  Little  Bed 
Biver,  Prof.  Macoun,  1875,  and  B.  G.  McConnell,  1889.    Hay  Biver, 
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forty  miles  above  its  month,  R.  G.  McConnell,  1887,  and  Mackenzie 
Biver,  at  the  "  Ramparts,"  R.  G.  McConnell,  1888.  A  few  well  pre- 
served portions  of  branches  of  a  coral  which  is  somewhat  doabtfully 
referred  to  this  species,  from  each  of  these  localities.  These  vary  in 
thickness  fi*om  half  an  inch  to  an  inch  and  a  half.  In  some  the  coral- 
lites  are  very  small  and  in  others  comparatively  large,  bat  the  lips  of 
the  calicos  are  invariably  thickened  by  a  secondary  deposit  of  scleren- 
chyma.  Their  apertures,  which  are  often  closed  with  opercula,  are 
usnally  nearly  or  quite  circular  in  outline,  but  they  vary  considerably 
in  shape,  those  of  one  specimen,  in  particular,  being  transvei'sely 
elliptical,  with  an  obtusely  conical  protuberance  at  the  base  of  each. 

Lindstrom  (Ovfersigt  af  Konigl.  Vetensk.  Akad.  Porhandl.,  1873,  p. 
22)  and  Ferdinand  Roemer  (Lethaoa  Geognostica,  1883,  Bd.  1,  p.  435) 
claim  that  this  species  is  the  Madreporites  cristatus  of  Blumenbach 
(1803),  and  that  the  proper  name  for  it  is  Pachypora  crista^a,  Blumen- 
bach (Sp.).  Bdwards  and  Haime,  on  the  other  hand,  had  previously 
identified  the  Madreporites  cristatua  with  a  Wonlock  limestone  species, 
and  in  this  view  they  are  followed  by  Nicholson  in  his  '^ Tabulate 
Corals  of  the  Palceozoic  Period." 


Alveolites  vallorum.  Meek. 

Alveolites  vallorum^  Meek.  1868.  Trans.  Chicago  Ac.  8c.,  vol.  1,   p.  86,  pi.  xi, 

fig.  9. 

Hay  River,  forty  miles  above  its  mouth,  R.  G.  McConnell,  1887,  two 
specimens;  Mackenzie  River,  at  the  ^'Ramparts,''  R.  G.  McConnell, 
1888,  four  specimens;  and  Peace  River,  at  Vermilion  Falls,  R.  G. 
McConnell,  1889,  one  specimen. 


Alveolites  Rcemeri,  Billings. 

AlveoliUs  Rcemerif  Billings.  1860.  Canadian  Journal,  New  Series,  vol.  V,  p.  255. 

•*  *'        Nicholson.  1874.  Rep.  Paleeont  Prov.  Ontario,  p.  54. 

Cladopora  Rcemeri,  Rominger.   1876.  Geol.  Surv.  Michigan,  Fobs.  Corals,  p.  50, 

p].  XX,  fig.  3. 

Peace  River,  near  Vermilion  Falls,  Professor  Macoun,  1876,  eleven 
specimens,  and  R.  G.  McConnell,  1889,  one  fragment. 
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HYDEOMBDUSiB. 
Hydboida. 

AcTiNOSTROMA  Whiteavbsii,  NicholsoD. 

Actinoitroma  Whiteavemf  Nicholson.  1891.  Ann.  and  Mag.  Nat  Hist,  voL  VII, 

Sixth  Ser.,  p.  320,  pi.  ix,  figs*  3  and  4,  also  woodcat,  fig.  2,  in  text. 

Peace  Siver,  near  the  mouth  of  Little  Bed  River,  Professor  Macoan, 
1875 :  two  specimens. 


ECHINODERMATA. 
Crinoidba. 

Abaghnocbinus  Canadensis.    (N.  Sp.) 
Plate  28,  figs.  2  and  2a. 

Calyx  (or  dorsal  cup)  veiy  small,  hemispherical  and  about  one  fourth 
broader  than  high.  TTnderbasals  small,  apparently  rhomboidal,  but 
pai*tly  covered  by  the  column :  basals  rather  large,  four  pentagonal  and 
one  hexagonal,  the  height  and  breadth  of  each  being  about  equal : 
radials  a  little  broader  than  high,  slightly  larger  than  the  basals,  nearly 
hexagonal,  the  upper  or  outer  angle  of  each  hexagon  being  truncated 
and  concavely  excavated  for  the  reception  of  the  base  of  the  first 
brachial,  though  the  articulating  scar  of  each  radial  does  not  occupy 
more  than  one  half  of  the  entire  diameter  of  the  plate :  first  brachials 
subquadrangulai*  in  outline  and  about  twice  as  broad  as  high :  second 
brachials  five  sided,  much  broader  than  high,  their  bases  broad,  their 
lower  or  inner  sides  short  and  slightly  divergent,  and  their  upper  and 
outer  sides  shallowly  concave :  beyond  this  the  characters  of  the  arm 
plates  are  unknown.  Anal  plates  two,  both  five  sided  with  unequal 
sides,  the  first  or  lowest  one  about  as  broad  as  high,  with  a  narrow 
base,  and  the  second  or  upper  one  broader  than  high,  with  a  broad 
base.    Dome  plates  unknown :  surface  of  the  calyx  smooth. 

Approximate  dimensions  of  the  only  specimen  collected,  which  is  a 
little  distorted :  height  of  the  calyx,  up  to  the  base  of  the  fii*st  brachials, 
six  millimetres ;  greatest  breadth  of  the  calyx,  eight  mm. 
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Hay  River,  forty  miles  above  its  month,  R.  Gr.  McGonnell,  1887 :  one 
specimen. 

At  the  suggestion  of  Mr.  Wachsmath,  who  has  examined  the  speci- 
men, this  interesting  little  crinoid  is  here  provisionally  refeiTed  to 
Meek's  and  Worthen's  genus  ArachnocrinuSy  though  it  appeai*s  to  the 
writer  to  differ  therefrom  in  having  two  small  and  simple  anal  plates 
and  not  one  comparatively  large  one,  which  in  Aracknocrinus  is  said 
also  to  support  "  a  lateral  tube  which  is  in  line  with  the  arm  bases." 


VERMES. 
Spirorbis  ompblalodes,  Goldfnss. 

Plate  28,  figs.  3,  4, 4a,  5  and  5a. 

SerptUa  ompJialodes,  Goldfuts.  1826-33.   Petref.  Germ.,  vol.  1,  p.  225,  pi.  Ixvii^ 

fig.  3. 
Spirorbis  omphalodes,  NicholsoD.  1874.  Rep.  Palseont  Prov.  Ont,  p.  121,  fig.  54a. 

East  bank  of  the  Clearwater  River,  a  few  miles  below  the  mouth  of 
the  Pembina,  Professor  Macoun,  1875,  and  A.  S.  Cochrane,  1881 :  five 
or  six  specimens,  adherent  to  Orthis  striatula,  ^&y  River,  forty  miles 
above  its  mouth,  R.  G.  McConnell,  1887,  and  Mackenzie  River,  at  the 
"Ramparts,"  R.  G.  McConnell,  1888:  a  few  specimens  which  vary 
considerably  in  shape  at  different  stages  of  growth,  and  which  are 
always  attached  to  brachiopods  or  corals. 

In  small  specimens  (such  as  the  original  of  fig.  3)  the  outer  volution 
is  rounded  and  somewhat  depressed  and  the  umbilicus  usually,  though 
not  always,  comparatively  wide.  In  large  individuals  (fig.  4)  the  outer 
volution  is  elevated  and  subangular  and  the  umbilicus  narrow.  Tho 
surface  is  usually  smooth  or  nearly  so,  but  in  some  specimens  (fig.  5) 
which  -seem  to  be  nearly  intermediate  between  this  species  and  the 
next,  the  umbilical  margin  is  seen  to  be  distinctly  plicated,  when  ex- 
amined under  a  lens. 

Spirorbis  Arkonensi^/ Nicholson. 

Spirorbis  ArkonensiSy  Nicholson.    1874.   Rep  Palseont  Prov.  Ont.,  p.  121,  figs. 

54  b,  c. 

Hay  River,  forty  miles  above  its  mouth,  R.  G.  McConnell,  1887 :  one 
specimen  attached  to  the  doi'sal  valve  of  Spirifera  cyrtinceforms. 
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COBNULITIS   (ObTONIS)  8UBLEVI8.      (S.  Sp.) 

Plate  28,  figs.  6,  7. 

Tabe  minute,  conical,  slender,  slightly  flexuous  and  attached  thi*oiigb 
oat  its  entire  length  to  some  foreign  body :  aperture  circular.  Surface, 
as  seen  under  a  lens,  nearly  smooth  and  marked  only  with  fine  trans- 
vei*8e  lines  of  growth  at  irregular  intervals. 

Length  of  an  average  specimen,  five  millimetres :  breadth  of  the 
same  at  the  apertui*e,  nearly  a  millimeti*e  and  a  half. 

Hay  Biver,  forty  miles  above  its  mouth,  R.  Gr.  McConnell,  1887,  and 
Mackenzie  Biver,  at  the  '^  Bamparts,"  R  6.  McConnell,  1888 :  a  few 
specimens  on  shells  and  corals. 

These  differ  from  specimens  of  Ortoma  intermedia  of  Nicholson,  from 
the  Hamilton  Formation  of  Ontano,*  in  the  entire  absence  of  the 
''strong  encircling,  sometimes  lamellose  annulations  or  ridges ''  which 
are  said  to  characterize  that  species,  but  tubes  almost,  if  not  entirely 
devoid  of  annulations,  ai*e  occasionally  found  in  the  Hamilton  shales 
at  Thedford  and  Arkona,  Ont. 

POLYZOA. 

Hedsbblla  Canadensis,  Nicholson. 

Plate  28,  figs.  8  and  8a. 

Alecto  (?)  Canadensis,  Nicholson.  1873.  Canad  Nat,  voL  VII,  2nd  Sen,  p  146. 
Stomaiopora  (?)  aliemata,  Hall  and  Whitfield,  1873.  Twenty-third  Reg,  Rep.  St. 

N.  Y.,  p.  235,  pi.  X,  figs.  7,  8. 
Aulopara  (?)  Canadensis,  Nicholson.  1874.    Rep.  Pal.  Prov.  Ontj  p.  124,  figs. 

57a-e. 
EedereUa  Canadensis,  Hall  1881.  Trans.  Alb.  Inst,  vol.  X,  p.  194. 
"  **  «        1885.  Rep.  St  Geo!,  for  1883,  p.  53. 

'    •'  *'  "        1887.  Pal.  St  N.  Y..  vol.  VI,  p.  277,  pL  Ixv,  figs. 

1-8,14-16. 

Hay  River,  forty  miles  abe%e  its  mouth,  R.  G.  McConnell,  1887 : 
a  few  colonies  attached  to  Phillipsastrasa  Hennahi,  Orthis  striatvla^ 
Spiri/era  disjuncta  and  Atrypa  reticularis,  Athabasca  River,  three  miles 
below  the  Calumet,  R.  6.  McConnell,  1890 :  two  specimens,  attached 
to  Orthis  striatula. 


*  Bep.  Pftleont.  Ptot.  Ontario,  1874,  p.  122,  figi.  55  a>  b. 
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The  size  of  specimens  of  the  present  species  seems  to  be  determined 
by  that  of  the  objects  to  which  they  are  attached.  When  growing 
upon  the  surface  of  comparatively  large  corals  the  colonies  attain  to  a 
length  of  two  inches  or  more,  but  when  attached  to  the  shells  of 
brachiopoda  of  medium  size  (such  as  Orthis  striatula  or  Atrypa  reticu- 
laris), upon  which  they  have  no  room  to  expand,  the  maximum  length 
of  the  colonies  is  usually  less  than  an  inch. 

The  genus  Hederella,  which,  so  far  as  known,  is  exclusively  confined 
to  rocks  of  Devonian  age,  was  constituted  by  Professor  James  Hall  in 
1884  fbr  the  reception  of  a  small  group  of  cyclostomatous  polyzoa  of 
the  type  of  Aulapora  Canadensis,  Nicholson.  Of  the  five  nominal  species 
nowrefen^ed  to  that  genus,  only  two,  viz.,  H,  Canadensis  and  H.  filiformis, 
have  as  yet  been  found  in  Canada. 

In  regard  to  the  firet  of  these  it  may  be  observed  that,  after  a  direct 
comparison  of  authentic  examples  of  both,  the  present  writer  is  con- 
vinced that  M.  Canadensis  is  both  generically  and  specifically  identical 
with  the  Stamatopora  altemata  of  Hall  and  Whitfield,  from  the  Devonian 
rocks  of  Iowa. 

The  second  is  a  little  creeping  polyzoon  which  is  abundant  in  the 
shales  of  the  Hamilton  formation  at  Thedford  and  Bartlett's  Mills, 
near  Arkona,  Ont.,  and  which  was  identified  with  the  Aulopora  filifor- 
mis  of  Billings  by  Professor  H.  A.  Nicholson  in  1874.  Subsequently,  in 
1881,  Pi>ofessor  Hall,  who  seems  to  have  taken  the  correctness  of  this 
identification  for  granted,  referred  it  to  his  then  newly  constituted 
genus  Hederella,  under  the  name  H.  filiformis.  Unfortunately,  how- 
ever, the  only  description  that  Billings  gave  of  his  species  is  quite 
insufficient  to  enable  it  to  be  recognized,  and  it  was  not  accompanied 
by  any  figure.  The  type  and  only  known  specimen  of  the  Aulopora 
filiformis  of  Billings,  which  is  still  preserved  in  the  Museum  of  the 
Survey  and  which  is  here  figured  for  the  first  time  (on  Plate  xxix., 
fig.  1),  appeal's  to  the  writer  to  be  the  immature  state  of  a  species  of 
Syringopora  allied  to  the  S,  fascicularis  of  Linnceus,  from  the  Wenlock 
limestone  of  Dudley  and  elsewhere.  It  is  so  completely  silicified  that 
all  traces  of  its  internal  structure  are  obliterated,  but,  although  its 
corallites  are  at  first  creeping  and  form  a  large-meshed  network,  they 
ultimately  become  erect,  though  only  for  a  short  distance,  and  are 
more  or  less  fasciculated.  The  Aulopora  filiformis  of  Nicholson, 
on  the  other  hand,  is  unquestionably  a  Hederella,  as  pointed  out 
by  Hall,  and  if  sufficiently  distinct  from  H,  Canadensis^  it  will  have 
to  be  called  H,  filiformis,  Nicholson.  But,  when  a  large  number  of 
specimens  of  Hederellce  are  carefully  compared,  they  are  found  to  vary 
so  much  in  the  amount  of  regularity  of  their  mode  of  growth  and 
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in  the  degree  of  Blendemess  of  the  colony,  that  it  is  often  very  dtffi> 
cult  if  not  altogether  impracticable,  to  distinguish  between  JEE.  Cana-- 
densis  and  JBC.  filiformis.  Under  these  circumstances  the  writer  is 
inclined  to  doubt  whether  the  characters  which  have  been  relied  upon 
to  separate  them  are  either  permanent  or  of  specific  importance. 
According  to  Professor  Nicholson,  his  A.  filifomm  is  "  a  much  mora 
robust  species ''  than  H.  OcmadenM^  "  with  larger  tubes,  and  much 
more  irregular  methods  of  growth  and  apertures  generally  distinctly 
elevated  above  the  general  surfetce." 


Probosoina  laxa..    (N.  Sp.) 

Plate  28,  figs.  9, 9a. 

Polyzoary  creeping,  adnate  and  attached  by  its  whole  under  surface 
to  some  foreign  body,  spreading  laxly  and  very  irregularly  branched, 
usually  with  numerous  short  branches  proceeding  from  two  or  three 
widely  divergent  and  procumbent  tubular  axes  all  of  which  are  sub- 
cylindrical  in  transverse  section,  rather  narrow  and  slightly  swollen 
opposite  the  apertures  of  the  cells.  Cells  entirely  immersed,  irregular 
in  their  disposition^  but  usually  obscurely  altoi*nating  biserial,  the 
teiminal  ones  subovate  in  outline :  cell  apertures  not  quite  terminal,. 
avei*agiDg  a  little  less  than  one  half  the  greatest  breadth  of  the  cells,, 
subcircular  in  outline,  with  slightly  elevated,  simple  and  thin   lips. 

Surface  smooth. 

Hay  Eiver,  forty  miles  above  its  mouth,  E.  iy.  McConnell,  1887 :  one 
perfect  specimen,  attached  to  Orthis  striatula. 


Stomatopora  moniliformis.     (N.  Sp.) 

Plate  28,  fig.  10. 

Polyzoaiy  minute,  creeping,  attached  by  the  whole  of  its  under  sur- 
face to  some  foreign  object,  very  slender  and  fragile,  consisting  of  a  few 
irregularly  disposed  but  more  or  less  divergent  rows  of  single  cells, 
which,  though  uniserial,  occasionally  throw  off  lateral  buds  consisting 
of  one  or  more  cells,  and  which  may,  as  in  the  specimen  figured,  pix)- 
ceed  from  a  central  or  subcentral  irregular  aggregation  of  cells.  Cells 
moderately  convex,  elliptical  in  marginal  outline,*  averaging  half  a 
millimetre  in  length,  about  one  third  longer  than  broad  and  placed  end 
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to  end:  apertares  of  the  cells  nearly  terminal,  extremely  minate^ 
simple  and  consisting  of  mere  ronnded  perforations  in  the  cell  wall. 

Surface  smooth. 

Hay  River,  forty  miles  above  its  month,  E,  G.  McCtonnell,  1887 :  four 
specimens  each  parasitic  upon  Orthis  striatula. 

This  interesting  little  species  is  very  closely  allied  to  the  Hippothoa 
devonica  of  (Ehlert,*  from  the  Devonian  rocks  of  the  Department  of 
Mayenne,  France,  and  perhaps  should  be  referred  to  that  genus  rather 
than  to  Stomatopora.  Its  cell  apertures  are  so  minute  that  they  can 
scarcely  be  seen  with  an  ordinary  simple  lens,  but  their  character  can 
be  made  out  without  much  difficulty  under  an  achromatic  microscope 
with  an  inch  and  a  half  objective. 


ASCODIOTTON   STELLATUM,  Nicholson. 

Afcodictyon  stellatum,  Nicholson.  1877.  Annals  and  Mag.  Nat.  Hist,  4th  Ser.» 

vol.  XIX,  p.  464. 

East  bank  of  the  Clearwater  River,  about  five  miles  below  the  Pem- 
bina, Professor  Macoun,  1875:  two  or  three  specimens,  attached  to 
Orthis  striatula.  Hay  Eiver,  forty  miles  above  its  mouth,  R  G.  Mc- 
Connell,  1887:  one  specimen  on  a  worn  fragment  of  shell.  Athabasca 
Eiver,  thirty  miles  below  the  Eed  Deer  Eiver,  and  three  miles  below 
the  Calumet,  E.  G.  McConnell,  1890 :  five  specimens  from  the  first  of 
these  localities  and  four  from  the  second,  all  attached  to  0.  striatula. 

The  discovery  and  recognition  of  this  diminutive  little  species  at 
each  of  these  localities  is  due  to  Mr.  L.  M.  Lambe. 


Paleschaba  quadbanqulabis,  Nicholson.     (Sp.) 

ChseUtes  quadrangxdaris,  Nicholson.  1874.  Geol.  Ma^.,  N.  Ser.,  Decade  2,  vol.  I, 

p.  58. 
ChseteUs  quadrangvlaris,    Nicholson.  1874.  Pep.  Palteont  Prov.  Ontario,  p.  61, 

fig.  18. 
PaiescJiara  quadrangvlaris,  S.  A.  Miller.  1889.   N.  Amer.  Geol.  and  PaUeont,  p. 

177  (under  Chxtetes). 

Hay  Eiver,  forty  miles  above  its  mouth,  E.  G.  McConnell,  1887 :  four 
specimens,  one  on  Orthis  striatula,  one  on  Spirifera  disjuncta  and  two  on 

*  Balletin  de  la  Sooi^t6  d'Etudes  Soientifiques  d' Angers,  ann^e  1887. 

May.  1891.  2 
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Atrypa  reticularis.    Mackenzie  Eiver,  at  the  *'  Bamparts,"  E.  G.  McCon- 
nell,  1888:  one  fine  specimen,  on  Atrypa  reticularis. 


MONOTBTPELLA  XJnJIGA  *       (N.  Sp.) 

Plate  30,  figs.  1,  la-d. 

Polyzoary  erect,  ramose :  its  terminal  branchlets  (which  are  all  that 
happen  to  be  preserved)  slender,  cylindrical  and  widely  bifurcated, 
with  ix)unded  and  slightly  expanded  apices:  surface  comparatively 
smooth,  no  monticules  being  developed.  Cells  polygonal,  consisting  of 
autopores  only :  cell  walls  thin  internally,  but  much  thickened  at  and 
near  their  apertures:  transverse  diaphragms  thin,  complete  and  placed 
at  very  irregular  intervals. 

Peace  Eiver,  at  Yerrailion  Falls,  E.  6.  McConnell,  1889 :  a  few  fi"ag- 
ments  of  the  terminal  branchlets,  averaging  ten  to  twelve  millimetres 
in  length  and  about  two  mm.  in  thickness. 


Ge&amopoba  Huronensis,  Nicholson. 

Ceramopora  Hvronentis,  Nicholson.   1875.  Rep.  Palseont  Prov.  Ont.,  p.  78,  pi.  ii, 

figs.  5, 5a. 

Hay  River,  forty  miles  above  its  mouth,  E.  G.  McConnell,  1887 :  a 
few  specimens  which  are  probably  referable  to  this  species.  One  is 
parasite  upon  Orthis  striatula,  and  the  others  form  four  or  five  small 
isolated  colonies  upon  a  large  specimen  of  Alveolites  vallorum. 


BEACHIOPODA. 

Crania  Hamiltoni^e,  Hall. 

Cranixi  Hamiltoniie,  Hall.  1860.  Thirteenth  Reg.  Rep.  N.  Y.  St  Cab.  Nat.  Hist 

p.  77. 
Crania  Bamiltoniso,  Hall.  1867.  Pal.  St.  N.  Y.,  vol.  IV,  pt.  1,  p  27,  pi.  iii.,  ficrs 

17-23. 
Crania  HamilUmise,  Nicholson.  1875.  Rep  Palceont  Prov.  Ont,  p.  82. 

Hay  Eiver,  forty  miles  above  its  mouth,  E.  G.  McConnell,  1887 : 


*  The  local  Indian  name  lor  the  Peace  RiTer. 
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three  specimens,  attached  to  the  ventral  valve  of  Strophodonta  dermsa, 
Athabasca  River,  three  miles  below  the  Calumet,  E.  G.  McConnell, 
1890:  one  upper  or  dorsal  valve. 


Chonetes  Logani,  var.  Aurora,  Hall. 
Plate  29,  fig&  2,  2a. 

Chonetes  Logani,  var.  Aurora,  HalL  1867.  Pal.  St  N.  Y.,  vol.  IV,  pt  1,  p.  137, 

pi.  xxii,  figs.  16-28. 

Athabasca  Elver,  opposite  La  Saline,  P]*ofej?sor  Macoun,  1875,  and  E. 
G.  McConnell,  1890, — also  in  the  firet  ton  miles  below  the  Clearwater, 
about  fifteen  or  twenty  miles  farther  up,  Dr.  E.  Bell,  1882 :  a  small  piece 
of  limestone,  fi*om  each  of  these  localities,  strewn  with  detached  valves 
of  this  species,  the  dorsal  valves  being  better  preserved  than  the  ven- 
tral. Mackenzie  Eiver,  at  the  ^'Eamparts,"  six  large  and  unusually 
well  preserved  specimens  of  the  ventral  valve,  one  of  which  is  figured, 
and  three  of  the  dorsal :  also,  on  the  same  river,  six  miles  below 
"  Eock  by  the  river  side,'*  a  few  partially  exfoliated  valves  on  a  small 
piece  of  rock. 

As  the  specimens  from  these  localities  appear  to  present  some  slight 
differences  from  the  types  of  C.  Logani,  var.  Aurora  from  New  York 
and  Ohio,  the  former  may  be  characterized  as  follows  : — 

Shell  rather^  small,  concavo-convex  or  plano-convex,  about  one 
fourth  broader  than  long,  transversely  semielliptical  in  marginal  out- 
line, caitlinal  border  about  equal  to  or  a  little  loss  than  the  greatest 
breadth  of  the  valves.  Ventral  valve  moderately  convex,  its  umbo 
broad  and  somewhat  tumid,  its  beak  small,  depressed  and  incurved. 
On  each  side  of  the  beak  the  cai*dinal  edge  is  armed  with  three  widely 
divaricating,  long  and  slender  spines.  When  viewed  under  a  lens,  the 
surface  of  the  ventral  valve  is  seen  to  be  marked  with  numerous 
minute,  but  distinct  and  somewhat  fiexuous,  round  and  radiating, 
thread-like  raised  lines  which  increase,  by  bifurcation  and  intercala- 
tion, from  about  fifty  on  the  umbo  to  sixty  near  the  front  margin. 
These  are  crossed  by  slightly  smaller  and  more  close  set,  but  in  other 
respects  similar,  concentric  raised  lines  (and  occasionally  also,  by  a 
few  distant  and  comparatively  coarse  concentric  wrinkles)  in  such  a 
way  as  to  produce  a  minutely  nodulous  network,  though  the  radiating 
raised  lines  are  more  widely  separated  than  the  concentric  ones, 
and  the  latter  are  sometimes  interrupted,  or  in  some  cases  dichotomous. 
Dorsal  valve  shallowly  concave  or  nearly  flat,  its  outer  surface  marked 
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by  aboat  eight  or  nine  small  concentric  plications  or  imbricating  lamel- 
la), with  exceedingly  minute  and  close  set  radiating  stria  between 
them,  and  its  inner  surface  minutely  papillose.  Cardinal  tooth  of  the 
dorsal  valve  very  small  and  bifid  externally.  Muscular  and  vascular 
impressions  not  preserved. 

Dimensions  of  the  most  perfect  specimens  collected,  (the  ventral 
valve  figured) :  length,  seven  millimetres  and  a  half;  breadth,  ten  mm» 

Stbophalobia  productoidbs,  Marchison. 

OrthU  produetaides,  Murchison.  1840-  BalL  Sec.  G6o].  de  France,  vol.  XI,  p.  254, 

pL  ii,  fig.  7. 

Lq)tasna  caperata,  J.  de  C.  Sby.  1840.  Trans.  GeoL  8oc  Lend.,  2nd  Ser.,  vol.  V, 

p.  704,  pi.  liii,  fig.  4,  plate  liv,  fig.  3. 

Lqptxna  eaperataf  Phillips.  1841.  Pal.  Foss.  Comw.,  Dev.  and  W.  Somers.,  p.  58, 

pL  zxv,  fig.  98. 

Leptsena  laxitpinaf  Phillips.  lb.)  p.  59,  pi.  xxv,  fig.  99. 

Leptsena  membranacea,  Phillips.  Ib.i  p.  60,  pi.  xxv,  fig.  101. 

Prodvctiu  productoidesi  DeVemeuil.  1845.  Rossia  and  the  Ural  Mtns.,  vol.  II, 

p  283,  pi.  xviii,  fig.  4. 

Strophaloria  productoidef,  Davidson.  1865.  Brit  Dev.  Brachiopoda,  p.  97  (which 

see  for  a  fuller  list  of  synonyms  that  it  has  been  thought 
neoeasary  to  quote  here),  pi.  xix,  figs.  13-21. 

StrophaUma producUnd€8,Wh\tea,YGB,  1889.  This  volume,  p.  112  (under  the  head- 
ing *' Productella  (Strophalosia)  truncata,  Hall'*),  pL  xvi, 
figs.  1  and  2. 

Athabasca  Eiver,  fii*st  ten  miles  above  the  Clearwater,  Dr.  B.  Bell, 
1882,  nine  fine  specimens,  and  opposite  La  Saline,  about  fifteen  miles 
further  down  the  river,  R.  G.  McConnell,  1890,  three  specimens. 

Productella  dissimilis. 


Productus  dissimilis,  Hall.  1858.  GeoL  Surv.  Iowa,  vol.  I,  pt.  2,  p  497,  pi.  iii, 

figs.  7a-e. 
Productxis  dissimilis,  Meek.  1868.  Trans.  Chicago  Ac.  Sc,  vol.  I,  p.  91,  pi.  xiii, 

fig.  3.    Not  Productus  dissimilis,  DeKoninck,  1846. 
Productus  {Productella)  HaUanus,  Walcott  1884.  Pal.  Eureka  distr.  Nov.,  p  130, 

pL  xiii,  figs.  17  and  17a. 

Athabasca  River, — between  twenty  and  thirty  miles  below  the  Clear 
Water,  Professor  Macoun,  1875,  (one  specimen), — three  miles  below 
the  Calumet  (three  specimens),  and  thirty  miles  below  the  Red  River 
(one  specimen),  R.  G.  McConnell,  1890. 
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Pboductella  subaculbata,  var.  catabacta. 

Frodvciella  gubaculeata,  var.  caiaraeta.  Hall  and  Whitfield.  1872.  24th  Reg.  Rep* 

N.  Y.  8t  Cab.  Nat  Hist.,  p.  198,  and  (1875)  27th  Reg.  Rep.  do., 
pi.  ix,  figs.  9  and  10. 

ProducteUa  wbacuUata,  var.  cataractaf  Nettlewroth.  1889.  Kentucky  Geol.  Surv., 

Kent  Fobs.  Shells,  p.  69,  pi.  xvii,  figs.  5-9. 

Mackenzie  Biver,  at  the  '*  Bock  by  the  river  side,''  B.  G.  McConnell, 
1888:  four  rather  badly  preserved  but  characteristic  specimens. 

Pboductella  spinulicosta^  Hall. 

Fl.  29,  figs.  3,  3a,  and  pi.  31,  fig.  1. 

ProducUUa  spinvlicogia,  Hall.  1857.  Tenth  Keg.  Rep.  N.  Y.  St  Cab.,  p.  171. 

"  '*  **       1867.  Pal.  N.  Y.,  vol.  IV,  p.  160,  pi.  xxiii,  figs. 

25-37. 

Hay  Biver,  forty  miles  above  its  month,  B.  G.  McConnell,  1887:  five 
well  preserved  and  nearly  perfect  specimens,  with  some  of  the  long 
and  slender  spines  entire  and  in  place. 

Mackenzie  Biver,  at  Grand  Yiew,  forty-four  miles  below  the  "  Bam- 
parts,"  B.  G.  McConnell,  1888 :  four  specimens,  one  of  which  is  figured 
on  Plate  zzxi,  in  which  nearly  all  the  spines  are  preserved  entire,  on 
a  small  flat  piece  of  argillaceous  limestone.  It  is  doubtful,  however, 
whether  these  are  sufficiently  distinct  from  P.  suhaculeata,  var.  cataracta. 
Professor  Hall  expressly  states  that  he  is  '*  not  entirely  satisfied  "  that 
P.  spinulicosta  is  specifically  different  from  his  P.  Shumardianaf  and 
this  latter  shell  is  regai*ded  by  Mr.  Walcott  as  probably  identical  with 
P.  subaculeata. 

Pboductella  lachbtmosa,  var.  lima. 

Strophomena  lima,  Conrad.  1842.  Journ.  Ac.  Nat.  Sc.,  Phil.,  vol.  VIII,  p.  256. 
ProducUUa    lackrymosa,   var.  lima,  Hall.  1867.   PaL  N.  Y.,  vol.  IV,  p.  174,  pi. 

XXV,  figs.  29-32. 
Productu8(Productella)  ktchrymottUf  \&r.  HmtUt  Walcott.  1884.  Pal.  Eureka  distr. 

Nevada,  p.  132,  pi.  xiii,  figs.  18  and  18a. 

Mackenzie  Biver,  at  the  "  Bamparts,"  B.  G.  McConnell,  1888 :  a  few 
rather  badly  preserved  specimens,  which  ai*e  essentially  similar  to  two 
from  the  Eureka  district  of  Nevada  labelled  P.  lachrymosa  var.  lima, 
by  Mr.  C.  D.  Walcott,  and  kindly  forwarded  by  him  for  comparison. 


218  CONTRIBUTIONS  TO  CANADIAN  PALAONTOLOQT. 

Although  hei*e  referred  provisionally  to  four  nominal  species,  it  is 
most  probahle  that  the  three  last  enumerated,  if  not  the  whole  four,  are 
nothing  more  than  mere  local  varieties  of  P.  subaculeata, 

Obthis  stbiatula,  Schlotheim. 

Orthis  striatula  (Schlotheim).  Davidson.  1865.  Mod.  Brit.  Dev.  Brach.,  p  87, 

(which  see  for  a  full  list  of  the  synonyms  of  this  species) 
pi.  xvii,  figs.  4-7.  Comp.  especially  with  Schour's  figures  of 
0.  Btriaiula  from  the  Eifel. 

Orthis  lowenms,  Billings.  1869.  In  Hind's  Rep  Expl.  Assinib.!  Saskatch.,  &c.,  p. 

187,  woodcut,  fig.  la. 
"         "        Meek.  1868.  Trans.  Chicago  Ac.  Sc.,  vol   I,  p.  90,  pL  xii,   figs. 

2  a-h. 

Abundant  on  the  east  bank  of  the  Clearwater  JRiver,  five  miles  below 
the  Pembina,  where  it  was  collected  by  Professor  Macoun  in  1875  and  by 
Mr.  A.  S.  Cochrane  in  1881.  Hay  Eiver,  forty  miles  above  its  mouth, 
E.  G.  McConnell,  1887 :  a  number  of  fine  specimens.  Mackenzie  Eiver, 
at  the  "Eamparts,"  E.  G.  McConnell,  1888:  four  specimens.  Athabasca 
Eiver,  three  miles  below  the  Calumet  and  thirty  miles  below  Eed  Eiver, 
E.  G.  McConnell,  1890:  apparently  common  at  each  of  these  localities. 
In  Manitoba  the  same  species  is  said  to  have  been  collected  at  Snake 
Island,  Lake  Winnipe^osis,  by  Professor  H.  Y.  Hind,  and  several  fine 
examples  of  it  were  obtained  by  Prof.  Macoun  in  1881  on  the  north 
shore  of  the  Eed  Deer  Eiver,  about  half  way  between  Eed  Deer  Lake 
and  Lake  Winnipegosis. 

Adult  specimens  of  this  shell  from  the  Hay  Eiver  and  the  '*Eam- 
parts  "  are  in  some  respects  intermediate  in  their  characters  between 
the  large,  broad  and  compressed  form  of  0,  striatula,  from  the  Clear- 
water which  Meek  described  and  figured  as  0.  lowensi's,  and  0.  McFar- 
lanei.  They  resemble  the  latter  species  in  the  great  convexity  of  their 
dorsal  valves  and  in  the  deep  marginal  sinus  of  the  ventral,  but  are 
never  so  narrowly  elongated  immediately  behind  the  midlength.  Other 
specimens,  again,  from  the  Mackenzie  Eiver  district,  are  strikingly 
similar  to  the  large  variety  of  0.  TuUiensis  of  Hall,  as  figured  by  Prof. 
H.  S.  Williams  on  Plate  12,  fig.  3,  of  his  paper  on  the  "  Cuboides  Zone 
and  its  Pauna."* 

In  the  '*  American  Geologist'*  for  April,  1889,  Prof.  Williams  says 
that  Orthis  lowensis  is  but  a  western  variety  of  the  0.  impressa  of  the 
New  York  faunas,  both  of  which  are  but  varieties  of  the  European  O. 
striatula  of  Schlotheim,  and  it  is  most  probable  that  0.  McFarlanei  is 
only  another  local  variety  of  the  same  specie?. 

*  Bulletin  Geol.  Soc.  America,  May*  1890. 
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The  specimens  from  the  Clearwater  and  other  Canadian  localities 
which  have  been  referred  to  0.  lowensis  appear  to  the  writer  to  be 
practically  indistingaishable  from  0.  striatula,  even  as  a  local  variety. 
At  any  rate  they  seem  to  correspond  mach  better  with  Schnur's  figures 
of  specimens  of  0.  striatula  from  the  Eifel,  and  with  Davidson's  illus- 
trations of  British  examples  of  the  same  species,  than  they  do  with 
Hall's  figures  of  the  types  of  0.  lowensis  and  its  variety  furnarius. 

It  is  probably  this  species  that  was  collected  by  Sir  John  EichaMson 
in  1825  on  the  Slave  Eiver,  forty  miles  below  Eiake  Athabasca  and 
referred  to,  on  the  authority  of  Mr.  J.  DeCarle  Sowerby,*  as  a  tere- 
bratula  which  resembles  the  T.  resupinata.  Judging  by  what  is  known 
of  the  geology  of  this  region  the  shell  last  n'Hmed  could  scarcely  be 
theLiassic  fossil  now  known  as  Waldheimia  resupinata  but  by  no  means 
improbably  the  Orthis  resupinata  (Martin,  sp.)  of  the  Carboniferous,  the 
Terebratula  resupinata  of  Plate  325  of  the  **  Mineral  Conchology," 
which  is  regarded  by  many  palaeontologists  as  a  variety  of  0.  striatula. 

Strophodonta  DBMissA  (Conrad). 

Strophomena  demissa,  Conrad.  1842.  Joum.   Ac.  Nat  Sc.  Phil.,  vol.  VIII,  pt.  2, 

p.  938,  pi.  xiv,  fig.  14. 
Strophomena  (Strophodonta)  demiasaf  Hall.  1857.  Tenth  Reg.  Rep.  N.  Y.  St  Cab. 

Nat  Hist,  p.  137. 
Strophodonta  dendssa,  Hall.  1858.  Geol.  Iowa,  vol.  I.,  pt  2,  p.  495,  pi.  iii,  fig.  5. 
Strophomena  demissa,  Billings.  1861.   Canad.  Journ.,  N.  S.,  vol.  VI,  p.  341,  figs. 

116-118. 
Strophomena  demisM,  Billings.  1863.  Geol.  Canada,  p.  367,  figs.  377  a-d. 
Strophodonta  demissa,  Hall.  1867.  Pal.  N.  Y.,  vol.  IV,  pp.  81,  101  and  114,  pis. 

xi,  xii,  xvii  and  xix. 
Strophomena  {Strophodonta)  demissaj  Meek.  1868.  Trans.   Chicago  Ac  Sc,  vol.  I, 

p.  87,  pi.  xiii,  figs.  6  a-c. 
Strophodonta  demUm^  Nicholson.  1873.  Rep.  Palajont  Prov.  Ontario,  p.  65. 

*'  "        Whitfield.  1883.  Geol.  Wisconsin,  vol.  IV,  p.  327,  pi.  xxv, 

fig.  18. 
"  "        Walcott  1884.  Palseont  Eureka  distr.  Nevada,  p.  118,  pi. 

ii,  figs.  9a-b. 

Peace  Eiver,  at  Rapid  Bouill^,  Professor  Macoun,  1875 :  one  perfect 
specimen.  Hay  River,  forty  miles  above  its  mouth,  R.  G.  McConnell, 
1887:  eleven  specimens.  Peace  River,  at  Vermilion  Falls,  R.  G.  Mc- 
Connell, 1889 :  three  specimens.  Athabasca  River,  three  miles  below 
the  Calumet,  (eight  specimens)  and  thirty  miles  below  the  Red  River 
(six  specimens),  R.  G-.  McConnell,  1890. 

*  On  page  57  of  Appendix  No.  1  to  Sir  John  Franklin's  "  NarratiTO  of  a  Second  Expedition 
to  the  shores  of  the  Polar  Sea. 
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STaoPHODONTA  PEBPLANA,  Conrad. 

Slrophomena  perplana,  Conrad.  1842.  Joum.  Ac.  Nat  8c  Phil,  vol.  VIII,  p.  257, 

pi.  xiv,  fig.  11. 

SiropJtomena  plttrUtricUa,  Conrad.  lb.,  p.  259. 

StropTiomena  ddthyris^  Conrad.  lb.,  p.  258,  pL  xiv,  fig.  19. 

^trophomena  crenxstria,  Hall.  1843.  Bep.  Fourth  GeoL  distr.  N.  Y.,  p  171. 

"         nerooM,  Hall,  lb.,  p  266,  fig.  1. 

StropJiodonta  fragilis,  HalL  1857.  Fourth  Beg.  Rep.  N.  Y.  State  Cab.  Nat  Hist, 

p.  143. 

Strophodonia  fragUiSy  HalL  1858.  Geol.    Iowa,  vol  I,  pt.  2,  p.  496,  pi.  iii,  figs. 

6  a-c. 

Strophomena  perplana,  Billings.  1861.  Can  ad.  Joum.,  N.  S.,  voL  VI,  p.  343. 

StrophodorUa  perplana,    Hall.  1867.  PaL  N.  Y.,  vol.  IV,  pp.  92,  98  and  113,  pis. 

xi,  xiii,  xvii.  and  xix. 

Strophomena  perplanay  Nicholson.  1873.  PaL  Ontario,  p.  64,  figs.  20a,  a. 

Strophodcnta  perplana,  Walcott  1884.  PaL  Eureka  distr.  Nevada,  p^  120,  pi. 

xiii,  figs.  11. 

Sirophodonta  perplana,  var.  TvUiensis,  (?)  H.  S.  Williams.    BnlL  GeoL  Soc.  Am., 

May,  1890,  p.  493>  pi.  xii,  figs.  1-4. 

Peace  Eiver,  at  Vermilion  Falls,  R  G.  McOonnell,  1889 :  a  nearly 
perfect  and  well  preswved  ventral  valve,  which  resembles  S.  perplana^ 
var.  TuUienm^  in  the  circumstance  that  each  end  of  its  hinge  line  is 
produced  into  a  short  spine  or  mucronate  point.  It  is,  however,  much 
larger  than  the  figured  type  of  that  variety,  and  the  mucronate  points 
at  its  cardinal  angles  are  proportionately  shorter  and  not  so  slender. 

Prof.  Williams  (op.  cit.,  p.  493)  says  that  8,  perplana  '*  appears  to 
be  an  American  type,  and  is  seen  with  variations  all  through  oui- 
Devonian,  but  it  is  not  described  in  the  American  Devonian."  "  In 
the  European  race "  (of  the  Sirophodonta  inoequistriata  type)  "  as  we 
i*each  the  Cuboides  Zone,  the  terminations  of  the  hinge  develop  into 
slender  mucronate  points."  "  In  the  American  race "  (8.  perplana) 
*'  these  mucronate  points  first  appear  in  the  TuUy  limestone,  and  are 
chai*acteristic  of  the  race  aftei'ward  till  it  ceases."  Mucronate  latei*al 
extensions  of  the  hinge  line,  however,  occur  in  the  8trophomena  JJeda 
of  Billings,*  from  the  Silurian  rocks  at  Anticosti,  and  in  an  undescribed 
species  of  8trophomena  recently  collected  by  Mi*.  J.  B.  Tyrrell  fi-om 
i*ocks  of  about  the  same  age  on  the  east  side  of  Lake  VVinnipegosis,  at 
Cedar  Lake  and  on  the  Saskatchewan,  they  are  developed  into  exceed- 
ingly long  and  slender  spines. 

*  Geol.  Suit.  Canada.  PaIa^OIOic  Fossils,  rol.  I.,  p.  120,  figs.  98, 99. 
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Spibiveba  pisjunota,  Sowerby. 

Plate  29,  fig.  4. 

Spirifera  difjvncta,  Sowerby.  1840.  Trana.  Geol.  Soc.  Lond.,  2nd  Ser.,  vol.  V,  pi. 

liii,  fig.  8,  and  pi.  liv.,  figs.  12-13. 
"       oalcaratay  Sowerby.  Ibid.,  pi.  Uii,  fig.  7. 
'*      extensay  Sowerby.  Ibid.,  pi.  liv,  fig.  }l. 
"      gigantea,  Sowerby.  Ibid.,  pi.  Iv,  figs.  1-4. 
"      inomaUXy  Sowerby.  Ibid.,  pi.  liii,  fig.  9. 
Spirifera  VemeuUii,  Murchison.  1840.   Bull.  Soc-  G^ol.  France,  vol.  XI,  p.  252, 

pL  ii,  fig.  8. 
Spirifera  difjuncta,  Davidson.  1S65.  Mon.  Brit  Bev.  Brach.,    pp.    23  and  24 

(which  see  for  a  complete  list  of  synonyms  of  British  and 
European  specimens  of  this  series),  pi.  v,  figs..  1-1 2  and  pi. 
vi,  figs.  1-5. 
■Spirifera  difjvncta,   Hall.  1867.   Pal.  N.  Y.,  vol.  IV,  pis.  xli,   and  xlii,    and 

Walcott,  1884,  Pal.  Eureka  distr.  Nevada,  p.  134  [which  see 
for  list  of  synonyms  of  N.  American  specimens). 
Spirifera  Kennicotti,    Meek.  1860.  Trans.  Chicago  Ac.  Sa,  vol.  I,  p.  101,  pi.  xiv, 

fig.  9. 

Peace  River,  at  Fossil  Point,  A.  R  C.  Selwyn,  1875 :  a  few  badly 
preserved  specimens. 

Hay  Elver,  forty  miles  above  its  mouth,  R.  G.  McConnell,  1887 : 
abundant  and  in  fine  condition.  Peace  River,  at  Yermilion  Falls,  R. 
G.  McConnell,  1889 :  six  specimens. 

At  theee  localities,  and  especially  at  the  latter  two,  most  of  the 
specimens  collected  belong  to  the  typical  form  of  the  species,  or  at  any 
rate  to  that  which  Davidson  regarded  as  such  and  illustrated  under  that 
name  on  Plate  v.  of  his  *' Monograph  of  the  British  Devonian  Brach io- 
poda.''  In  this  form,  no  matter  what  the  marginal  outline  of  the  shell 
may  be,  the  umbo  and  beak  of  the  ventral  valve  are  appressed  and 
incui-ved,  while  its  area,  which  is  concavely  arched  and  nearly  vertical, 
is  very  narrow  in  the  direction  of  its  height. 

As  will  be  seen  upon  reference  to  the  synonymy  quoted,  this  very 
variable  species  was  described  in  1840  by  no  less  than  six  different 
specific  names,  and  it  is  still  doubtful  which  of  these  should  be  retained. 
Although  here  called  Spirifera  disj^mcta,  Sowerby,  on  account  of  the 
very  general  usage  to  that  effect,  especially  in  American  publications, 
it  would  seem  that  the  proper  name  of  the  species  is  S.  Verneuilii,  Mur- 
chison. In  Davidson's  monograph  (op.  cit.),  although  the  species  is 
at  fii'st  called  S,  di^uncta  in  the  text,  yet,  in  a  foot  note  to  page  100, 
the  following  very  explicit  statement  is  made : — '*  Prom  having  unfor- 
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tanately  overlooked  the  fact  of  Murchison's  paper  in  the  ''Balletin'' 
having  been  road  twenty  three  or  twenty  four  days  sooner  than  that  of 
Sowerby,  published  in  the  Transactions  of  the  Geological  Society,  I 
adopted  at  page  23  of  this  Monograph  the  term  Spirifer  di^'unctus, 
Sow.,  while  that  of  8.  Vemeuilii  has  a  claim  to  priority."  The  Sand- 
bergere,  however,  (Die  Versteinerungen  des  Eheinischen  Schichton- 
sys terns  in  Nassau,  p.  320)  adopt  Spirifer  calcaratuSy  J.  Sowerby,  as  the 
oldest  name  for  this  species. 

Characteristic  specimens  of  Spirifera  Whitnet/iy  Hall  (which  Profes- 
sors Hall  and  Whitfield  place  as  a  synonym  of  the  present  species,  on 
page  23*7  of  the  Twenty-thii-d  Eeg.  Rep.  N.  Y.  Stat.  Cab.  Nat.  Hist., 
under  the  heading  of  8.  Orestes),  were  collected  by  Mr.  McConnell  in 
1885,  from  limestones  apparently  of  Devonian  or  Devono-Carboniferous 
age,  in  the  easternmost  range  of  the  Eocky  Mountains  on  the  North 
Saskatchewan. 

• 
Spirifera  disjctnota,  var.  occidbntalis.     (N.  Var.) 

Plate  29,  figs.  5  and  5a. 

This  new  varietal  name  is  here  proposed  for  a  remarkable  local  foi*n> 
of  8.  disjuncta  (or  8.  Vemeuilii),  in  which  the  umbonal  region  and 
beak  of  the  ventral  valve  are  strongly  divergent  from  those  of  the 
dorsal.  The  beak  of  the  ventral,  too,  is  erect  rather  than  recurved, 
while  its  area  is  broad  (in  the  direction  of  its  height)  and  flattened 
almost  horizontally. 

Hay  Biver,  forty  miles  above  its  mouth,  R  G.  McConnell,  1837 :  four 
specimens. 

Spirifera  oYRTiNiEPORMis,  Hall  and  Whitfield. 

Spirifera  cyrtinxftyrmis,  Hall  and  Whitfield.  1870.  Twenty-third  Reg.  Rep.  N.  Y. 

St.  Cab.  Nat.  Hist,  Pv238,  pi.  ii,  figs.  21-24. 
(?)  Spirifer  apertyratus,  Schlotheim,  var.  cuspidatwt,  D'Archiac  and  DeVerneuiL 

1841.    Trans.  Geol.  See.  Lond.,    2nd  Series,  vol.  VI,  p.  369^ 

pi.  XXXV,  figs.  7  and  7a. 

Hay  Eiver,  forty  miles  above  its  mouth,  E.  G.  McConnell,  1887 :  one 
perfect  specimen  in  a  fine  state  of  preservation.  This  has  been  com- 
pared with  authentic  examples  of  S.  cyrtinceformis  from  the  "  marly 
beds  "  at  Eockford,  Iowa,  recently  received  from  Professor  S.  Calvin, 
and  has  been  found  to  differ  therefrom  only  in  the  much  larger  si«e  and 
consequently  smaller  number  of  its  radiating  ribs  or  plications.     In 
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the  original  description  of  S.  cyrtinceformis  the  surface  of  the  valves  is 
said  to  be  "  marked  by  about  forty  five  to  fifty  low,  rounded  plica- 
tions, whereas  in  the  specimen  from  the  Hay  Kiver  there  are  only 
twenty  nine  or  thirty.  This  difference,  however,  can  scarcely  be  re" 
garded  as  of  speci6c  importance. 

S.  cyrtinceformis  is  very  closely  allied  to  the  S,  Utahensis  of  Meek,* 
which  Mr.  Walcott  places  among  the  synonyms  of  S,  disjuncta.  On 
the  other  hand,  8.  cyrtinceformis  appears  to  the  writer  to  be  specifically 
identical  with  the  fossil  from  the  Eifel  which  D'Archiac  and  DeVerneuil 
described  and  figured  under  the  name  S.  aperturatus,  vslv.  cuspidatus. 
In  his  Monograph  of  the  British  Devonian  Brachiopoda  (page  26)  David- 
son says  that  S,  aperturatus  i^  a  synonym  of  8.  canalifera,  Valencien- 
nes (in  Lamarck's  Hist.  Nat.  des  Animaux  sans  Yert^bres),  but  mafi:es 
no  reference  to  D'Archiac  and  DeVerneuirs  description  and  figures  of 
8.  aperturatus  and  its  var.  cuspidatus.  He  farther  states  (op.  cit.,  p.  26) 
that  '*  8p.  canalifera  has  much  of  the  general  shape  of  8.  disjuncta^  but 
will  be  easily  distinguished  on  account  of  the  bifurcation  of  its  lateral 
ribs,  a  feature  not  observable  in  8.  disjuncta^  According  to  Prof.  Hall, 
in  &  cyrtinceformis  ^"  the  central  plication  on  the  mesial  fold  and  sinus 
divides  once  or  twice  before  reaching  the  front  of  the  shell ;  the  other 
plications  are  simple." 

Spirifera  subattenuata,  Hall. 

Spirifera  indet  Owen.  1852.  Rep.  Gaol.  »Surv.  Wiscons.,  Iowa  and   Minnes.,  pK 

iii,  fig.  9. 
Spirifer  submucronatus,  Hall.  1858.  Geol.  Rep.  Iowa,  vol.  I.,  pt.  2,  p.  504  (but  as 

this  name  was  found  to  be  preoccapied  it  was  changed  to 'S'. 

mbatteniuxta  on 'p.  3  of  the  index),  pi.  iv,  figs.  3a,  b,  c. 

Athabasca  Biver, — opposite  La  Saline,  Dr.  R.  Bell,  1882,  a  few  small 
specimens, — three  miles  below  the  Calumet  River,  R.  G.  McConnell, 
1890,  three  specimens, — and  thirty  miles  below  Red  River,  R.  G.  Mc- 
Connell, 1890,  two  specimens. 

Spirifera  inutilis.  Hall. 

Spirifer  tniUi/iA,  Hall.  1858.   Geol.  Rep.   Iowa,  vol.  I,  pt.  2,  p.  505,  pi.  iv,  figs. 

4a,  b,  c. 

Localities,  collectors  and  dates  the  same  as  for  the  preceding  species : 

*  See  Col.  Simpson's  Kep.  Expl.  aor.  Qreat  Basin  of  Utah,  1876,  p.  345*  pi.  i,  figs.  4,  a,  b,  c,  and 
U.  S.  Geol.  Expl.  Fortieth  Parallel,  vol.  IV,  1877,  p.  39,  pi.  iii.,  figs.  1.  la-e. 
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also  Pembina  Biver,  four  miles  above  its  moath,  B.  G.  McConnelly 
1890. 

8.  inutilis  woald  seem  to  be  nothing  more  than  a  mere  variety  of  S. 
subattenuata,  in  which  the  hinge  area  of  the  ventral  valve  is  propor- 
tionately larger  and  higher,  and  the  cai*dinal  extremities  of  both  valves 
not  nearly  so  much  prodaced. 

SpiRirsRA  TULLiA,  Hall.    Yar. 

Plate  32,  figs.  1,  la,  b. 
Spirifera  tuUiay  Hall.  1867.  Pal.  St  N.  Y.,  vol.  IV,  p.  218,  pi.  xxxv,  figs.  1-9. 

Shell  small,  transversely  subelliptical  or  semielliptical,  a  little 
broader  than  long  and  broadest  just  behind  the  midlength :  cardinal 
angles  more  or  less  rounded,  lateral  margins  rounding  regularly  into 
the  front,  which  is  shallowly  concave  at  the  termination  of  the  mesial 
fold  and  sinus.  Ventral  valve  much  more  convex  than  the  dorsal,  most 
prominent  in  the  umbonal  region,  with  the  sides  curving  regularly  to 
the  margin,  but  depressed  in  the  centre,  its  mesial  sinus  well  defined, 
rounded,  very  narrow  on  the  beak  and  umbo,  but  widening  rather 
i-apidly  toward  the  front,  where  its  width  slightly  exceeds  one  third  of 
the  greatest  breadth  of  the  valve :  beak  small,  not  very  prominent,  its 
apex  only  being  slightly  incurved,  but  not  so  much  so  as  to  cover  or 
overarch  any  part  of  the  fissure:  area  moderately  high  and  slightly 
concave:  fissure  triangular,  higher  than  wide,  with  an  impressed  line 
or  narrow  linear  groove  on  each  side.  Boreal  valve  very  gently  con- 
vox,  its  mesial  fold  rounded  and  not  much  elevated,  sometimes  with  a 
faint  narrow  depression  in  the  centre,  its  hinge  line  nearly  straight 
and  its  beak  minute  and  projecting  very  little  above  the  cardinal 
margin. 

On  each  side  of  the  mesial  fold  and  sinus  there  are  from  seven  to 
nine  rounded  but  somewhat  flattened  and  simple  radiating  ribs  or  pli- 
cations, but  there  are  none  on  the  fold  or  sinus.  In  addition  to 
the  ribs,  the  whole  surface  when  examined  under  a  lens  is  seen  to  be 
marked  with  exceedingly  numerous,  close-set  and  minute,  but  con- 
tinuous, radiating  raised  lines,  which  are  crossed  byequally  minute  and 
nearly  ns densely  crowded  concentric  raised  lines,  in  such  a  way  as  to 
pi*oduce  an  exquisitely  fine  network,  which  is  subgranulose  at  the 
points  of  intersection.  The  radiating  raised  lines  are  not  always 
exactly  parallel  to  the  ribs,  and  the  concentric  ones  are  regularly 
arched  where  they  cross  over  the  ribs,  fold  or  sinus. 
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Dimensions  of  the  specimen  figured:  length,  as  measured  in  the 
centre,  thirteen  millimetres  and  a  half;  maximum  breadth,  fifteen 
mm. ;  greatest  height  or  depth  of  the  closed  valves,  nine  mm. ;  width 
of  mesial  sinus  at  the  front  margin,  six  mm. 

Athabasca  Biver, — ^first  ten  miles  below  the  mouth  of  the  Clear 
Water,  Dr.  R.  Bell,  1882, — ^and  opposite  La  Saline,  twenty-five  miles 
below  the  mouth  of  the  Clear  Water,  R  G.  McConnell,  1890 :  one  per- 
fect and  well  preserved  specimen  from  each  of  these  localities. 

These  seem  to  represent  a  mere  local  variety  of  S,  tullia,  in  which 
the  beak  of  the  venti*al  valve  is  much  less  arched  and  hooked  than  it 
is  in  the  typical  form,  and  the  number  of  ribs  or  plications  on  each 
side  of  the  mesial  fold  and  sinus  is  much  smaller.  Prof.  H.  S.  Williams, 
who  has  kindly  compared  both  of  the  specimens  from  the  Athabasca 
with  authentic  samples  of  S.  tullia^  says  that,  in  addition  to  these  dif- 
ferences, the  area  of  the  ventral  valve  in  the  former  is  proportionately 
flatter  and  higher,  and  the  finer  surface  strisBare  decidedly  coarser  than 
in  8.  iullia. 


Subgenus  Mabtinia,  McCoy. 

Spibifeba  (M.)  qlabba,  var.  Fbanklini. 

Spirifer  (Martinia)  Ffanklini,  Meek.  1868.  Trans-  Chicago  Ac.  So.,  vol.  f,  p.  107, 

pL  xiv,  figs,  12a-c.    For  a  list  of  the  synonyms  of  S  glabra, 
Martin,  see  Davidson's  Mon.  Brit.  Carbon.  Brach.,  p.  62. 

Hay  River,  forty  miles  above  its  mouth,  R  G.  McConnell,  1887 :  one 
rather  small  but  nearly  perfect  specimen.  Mackenzie  Biver,  at  the 
"Ramparts,"  R.  G.  McConnell,  1888:  one  large  and  perfect  specimen 
and  a  detached  ventral  valve  of  another. 

The  specific  identity  of  the  S.  Franklini,  Meek,  with  the  8.  glabra  of 
Martin  (the  type  of  McCoy's  subgenus  Martinia)  was  first  suggested  by 
Mr.  C.  D.  Walcott  in  1884,  in  his  *' Paleontology  of  the  Eureka  district 
of  Nevada.*'  On  page  139  of  that  monograph,  under  the  heading  8p. 
(3f.)  glabra,  Mr.  Walcott  makes  the  following  remark : — "  8pirifera  ( Jf.) 
Franklini,  Meek,**  *  *  *  "  is,  as  mentioned  by  Mr.  Meek,  closely 
related  to  8,  {M,)  glabra,  and  with  the  original  specimen  before  me  to 
compare  with  the  Nevada  shells  and  Mr.  Davidson's  figures  of  the 
species,  it  scarcely  appears  to  be  more  than  a  variety,  if  even  that,  of 
8.  (M,)  glabra:' 
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Spirifbba  (M.)  ifSBisToiDES,  Meek. 

Spirifer  (.Martinia)  meriHoides,  Meek.   1868.  Trans.  Chicago  Ac.  Sc,  voL  I,  p. 

106,  pi.  xiv,  figs.  3  a-h. 

Mackenzie  River,  at  the  **  Rampai'ts/*  R.  G.  McConDell,  1888 :  twenty- 
six  specimens,  most  of  which  are  perfect  or  nearly  perfect  and  in  good 
condition. 

On  page  142  of  the  "  Palaeontology  of  the  Eureka  District,*'  Mr. 
Walcott  expresses  the  opinion  that  the  S.  (Jf.)  meristoides,  as  described 
and  figured  by  Meek,  is  identical  with  the  Athyris  Maia  of  Billings  and 
the  Spirifera  Maia  of  Hall.  The  specimens  fi*om  the  "  Eamparts,"  how- 
ever, most  of  which  have  the  appearance  of  adult  shells,  are  uniformly 
smaller  than  the  typical  A,  (or  8.)  Maia,  and  show  no  ti*ace  of  a  mesial 
fold  in  the  dorsal  valve  or  of  a  corresponding  sinus  in  the  ventral,  both 
of  which  features  are  marked  characters  in  full  grown  examples  of  Mr. 
Billings'  species. 

Spirifera  (M.)  Eiohabdsoni,  Meek. 

Spirifer  (Mariinia)  Richardsoni,  Meek.  1868.  Trans.  Chicago  Ac-  Sc.,  voL  I,  p. 

104,  pi.  xiv,  fig.  2. 

Athabasca  Eiver,  opposite  La  Saline,  Dr.  E.  Bell,  1882 :  one  small 
specimen,  about  half  the  size  of  the  one  figured  by  Meek,  but  perfect 
and  with  the  whole  of  the  test  preserved.  In  this  specimen,  which  is 
obviously  immature,  the  mesial  fold  and  sinus  are  not  developed.  Its 
sniiace  appears  to  be  smooth  to  the  naked  eye,  but  when  examined 
under  the  lens  it  is  seen  to  be  marked  with  a  few  more  or  less  distant 
concentric  strise,  or  lines  of  growth,  and  with  twelve  or  thirteen  faint, 
rounded  and  radiating  plications.  Mi\  Walcott  (op.  cit.,pp.  143  and 
144)  is  inclined  to  think  that  S.  (M.)  Bichardsom  is  one  of  the  forms  of 
S,  vndifera,  Roemer. 

Cyrtina  Hamiltonensis,  Hall. 

OyTiia  HamiltonensiSy  Hall.  1857.  Tenth  Rep.  Reg.  N.  Y.  St  Cab.  Nat  Hist,  p. 

166. 
Cyrtia  HamiUanenm,  Billings.  1861.  Canad.  Journ., N.  Ser.,  vol.  VI,  p.  262,  figs. 

80-82. 
Cyrtia  HamUtonerms,  Billings.  1863.  Geol.  Canada,  p.  384,  figs.  415a-c. 
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CyrHfM  HamilUmenmy  Hall.  1867.  Pal.  N.  Y.,  voL  IV,  p.  268,  pi.  xxvii,  figs.  1-4. 

and  pi  xliv,  figs.  26-33,  38-52. 
Cyriina  Hamiltonenm,  Meek.  1868.  Trans.  Chicago  Ac.  Sc.,  voL  I,  p.  99,  pi.  xiv, 

figs.  5,  7  and  10. 
Cyrtina  Hamiltonenm,  Nicholson.  1874.  Rep.  Pal.  Prov.  Ontario,  p.  83. 

Walcott  1884.  Pal.  Eureka  distr.  Nevada,  p.  147. 


u  u 


Mackenzie  River,  at  the  '^Ramparts"  (two  specimens),  and  ten 
miles  below  the  ''Ramparts"  (one  specimen),  R.  G.  McConnell,  1888. 
The  species  had  previously  been  collected  at  the  "Ramparts,"  in  1859, 
by  Major  Kennicott,  and  near  Fort  Good  Hope,  five  miles  below  the 
"Rampai'ts,"  in  1884,  by  Mons.  I'Abb^  Petitot. 

Athabasca  River,  three  miles  below  the  Calumet,  R.  G.  McConnell, 
1890 :  a  few  perfect  and  well  preserved  specimens. 


Cybtina  Billingsi,  Meek. 

Cyrtina  Billingsi^  Meek.  1868.  Trans.   Chicago    Ac  Sa,   vol.  I,  p.  97,  pi.  xiv, 

fig.  6. 

Athabasca  River,  thirty  miles  below  Red  River,  R.  G.  McConnell, 
1890 :  one  fine  and  perfect  large  specimen,  and  a  similar  but  much 
smaller  one. 


Athyeis  Anqelioa,  var.  oooidsntalib. 

Plate  32,  figs.  3,  3a,  b. 

AihytU  Angelica,  Hall.  1861.  Fourteenth  Rep.  Reg.  N.  Y.  St.  Cab.  Nat  Hist, 

p.  99. 
Athyris  Angelica,  Hall.  1867.  Pal.  N.  Y.,  vol.  IV,  p.  292,  pL  xlvii,  figs.  9-20. 

Shell  like  the  type  of  A.  Angelica,  but  much  smaller  and  more  dis- 
tinctly biplicated.  Ventral  valve  with  two  widely  divergent  rounded 
and  pi*ominent  plications,  which  extend  to  the  beak,  with  a  shallow 
sinus  between  them.  Doi^sal  valve  with  a  broad  flattened  mesial  fold 
and  a  narrow  divergent  one  on  each  side.  The  surface  markings  seem 
to  consist  of  concentric  striations  onlj^  no  trace  of  any  radiating  lines 
being  visible  even  under  a  lens.  In  averiage  examples  the  greatest 
breadth  is  about  half  an  inch  and  the  maximum  length  a  little  less. 
The  largest  specimen  collected,  a  detached  venti*al  valve,  is  16.6  mm. 
(or  about  five  eighths  of  an  inch)  in  its  greatest  breadth  and  13.5  mm. 
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in  length.    The  specimens  of  0.  Angelica  figured  by  Professor  Hall  ar& 
from  a  little  less  than  three  quartera  to  fally  one  inch  in  breadth. 

Athabasca  Biver,  first  ten  miles  below  the  Clear  Water,  and  opposite 
La  Saline,  aboat  fifteen  miles  farther  down  the  river,  Dr.  R,  Bell, 
1882:  foar  good  specimens  from  the  first  of  these  localities  and  seven 
from  the  second. 


Athyws  pabvula.    (N.  Sp.) 
Plate  32,  figs.  4, 5  and  5a. 

Shell  very  small  for  the  genas,  moderately  convex,  varying  in  lateral 
outline  fVom  transvei*sely  subelliptical  to  subcircular  or  longitudinally 
and  broadly  subovate,  in  some  specimens  a  little  broader  than  long,  in 
others  the  reverse :  anterior  margin  distinctly  sinuated.  Ventral  valve 
more  convex  than  the  dorsal,  its  front  margin  depressed  in  the  centre 
in  such  a  way  as  to  form  a  regularly  concave  mesial  sinus  which  be- 
comes obsolete  at  or  near  the  midlength,  its  umbo  prominent,  tumid 
and  rather  broad,  and  its  incurved  beak  truncated  almost  vertically 
and  perforated  with  a  circular  foramen.  Doi*sal  valve  with  a  mode- 
rately  elevated,  rounded  mesial  fold  on  and  near  the  fi*ont  margin,  its 
beak  being  small,  narrow  and  not  very  prominent. 

Surface  marked  with  regularly  disposed,  nearly  equidistant  and  some* 
what  imbricating,  concentric  striations.  Chai'acters  of  the  interior  of 
the  valve  unknown. 

The  largest  specimen  collected,  a  detached  ventral  valve,  is  nine 
millimetres  and  a  half  in  length,  and  ten  mm.  in  its  greatest  breadth. 
The  dimensions  of  two  other  perfect  specimens  are  as  follows: — ^No.  1, 
(fig.  4)  maximum  length,  nine  mm. ;  greatest  breadth,  nine  mm.  and  a 
half  (9.5) ;  maximum  thickness,  six  mm. ;  No.  2,  (figs.  6  and  5a) 
length,  eight  mm.  and  a  quarter  (8.25) ;  breadth,  eight  mm.;  thickness, 
five  mm.  and  a  half  (5.5.) 

Athabasca  Biver,  three  miles  below  the  Calumet  (five  good  speci- 
mous)  and  thirty  miles  below  Bed  Biver  (one  perfect  specimen),  B.  G. 
McConnell,  1890. 

This  diminutive  little  species  seems  to  be  more  nearly  related  to  the 
Athyris  vittata  of  Hall  than  to  the  S.  spiriferoides  of  Baton,  though  it 
may  prove  to  be  only  a  local  diminutive  race  of  the  latter.  As  com- 
pared with  a  series  of  authentic  examples  of  A.  vittata^  from  two  locali- 
ties in  Iowa,  recently  forwai'ded  by  Prof.  S.  Calvin,  the  specimens  col- 
lected by  Mr.  McConnell  differ  therefrom,  not  only  in  their  much  smal- 
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ler  size,  but  also  in  the  fact  that  their  fi*ont  margins  are  much  more 
distinctly  sinuated.  From  Ohio  specimens  of  A,  vittatay  sach  as  those 
described  and  figared  by  Prof.  Hall,  the  specimens  from  the  Athabasca 
differ  also  in  their  much  smaller  size  and  in  the  circumstance  that  the 
mesial  fold  and  sinus  of  each  are  more  rounded  and  do  not  extend 
nearly  as  far  backward. 


AtRYPA  RETICULARIS,   L. 

For  a  complete  list  of  synonyms  of  this  species  see  Davidson's  "  Monograph  of 

the  British  Devonian  }3rachiopoda,ipage  53,  the  same  authors 
'^  British  Silurian  Brachiopoda,"  p.  129,  or  Hall's  Palaeonto- 
logy of  the  State  of  New  York,  vol.  IV,  pt.  1,  p.  316. 

Peace  River,  at  Vermilion  Falls,  R.  G.  McConnell,  1889.  Athabasca 
River,  from  the  mouth  of  the  Clear  Water  to  about  twenty  five  miles 
below  that  stream,  and  thirty  miles  below  Red  River;  A.  S.  Cochrane, 
1881,  Dr.  R.  Bell,  1882,  and  R.  G.  McConnell,  1890.  East  side  of  Clear 
Water  River,  five  miles  below  the  Pembina,  Prof.  Macoun,  1875.  Hay 
River,  forty  miles  above  its  mouth,  R.  G.  McConnell,  188Y.  Macken- 
zie River,  at  the  ^^  Ramparts,''  and  at  Gi*and  View,  forty  four  miles  below 
the  ''Ramparts,"  R.  G.  McConnell,  1888.  Apparently  abundant  at 
each  of  these  localities.  The  species  had  previously  been  collected  by 
Messrs.  Kennicott  tind  Macfarlane  on  the  Mackenzie  River  at  the 
"  Ramparts  "  and  near  Fort  Good  Hope. 


AtRYPA   RETICULARIS,  var.  ASPERA. 

TerehraiuUi  atpera,  Schlotheim.  1820.  Petrefact,  p.  263,  t.  zviii,  fig.  3. 

Atrypa  a^peraf  Dalman.  1827.  Vet  Akad.  Handl.,  t  iv,  fig.  3. 

Atrypa  reticidariSf  var.  asperaj  Davidson.  1864.  Brit  Dev.  Brach.,  p.  57  (which 

see  for  a  full  list  of  synonyms  of  this  shell),  pL  z,  figs.  5-8. 
Atrypa  aspera,  var.  oociderUalis,  Hall.  1858.  GeoL  Iowa,  vol.  I,  pt  2,  p.  515,  pi. 

vi,  figs.  8a,  b,  c,  d. 
Atrypa  ipinosa,  Hall.   1843.   Geol.  Rep.  Fourth  Distr.  N.  Y.,   p.  200,   figs.  1 

and  2. 
Atrypa  dwmo9a,  Hall.  Ibid.,  p.  271,  fig.  1> 
Atrypa  gpinosa,  veL  A.  aspera^  HalL  1867.   Pal.  N.  Y.,  vol.  IV,  pt  1,  p.  322,  pi. 

liu.A,  figs.  1-14, 18,  24  and  25. 
Atrypa  oipera,  Meek.  1868.  Trans.  Chicago  Ac.   Sc.,  vol.   I,    p.   96,  pi.    ziii, 

fig.  12. 

Peace  Eiver,  at  Vermilion  Falls,  R.  G.  McConnell,  1889.    Athabasca 

May.  1891.  3 


230  CONTRIBUTIONS  TO  OANADIAN  PALiEONTOLOOT. 

Eiver,  first  ten  miles  below  the  Clear  Water,  Dr.  R.  Bell,  1882 ;  three 
miles  below  the  Calumet  and  thirty  miles  below  Eed  Eiver,  R.  G. 
McConnell,  1890.  Pembina  River,  foar  miles  above  its  moath,  R.  €r. 
McGonnell,  1890.  Hay  River,  forty  miles  above  its  mouth,  R.  G. 
McConnell,  188*7.  Mackenzie  River,  at  the  "Ramparts,''  and  ten  miles 
below  the  "  Ramparts,"  R.  G.  McConnell,  1888 ;  apparently  as  com- 
mon as  the  typical  form  at  each  of  these  localities.  The  occurrence  of 
this  shell  at  the  Ramparts  and  Fort  Good  Hope  had  previously  been 
recoi*ded  by  Meek,  and  an  unusually  large  and  fine  specimen  of  it, 
which  is  now  in  the  Survey  collection,  was  collected  by  TAbbe 
Petitot  in  1874  near  Port  Good  Hope. 

In  the  typical  A,  reticularis  the  radiating  ribs  are  very  fine  and 
numerous,  so  much  so  that  in  a  large  and  well  preserved  specimen  of 
it  from  the  Hay  River,  as  many  as  180  of  them  can  be  counted  on  the 
front  margin  of  the  shell.  •  According  to  Professor  Hall,  in  the  Iowa 
shells  for  which  he  proposed  the  name  A,  aspera,  var.  occidentalism  the 
surface  is  ^*  marked  by  ten  or  twelve  dichotomizing  plications  upon 
each  valve,"  so  that  there  would  not  be  much  more  than  twice  those 
numbers  on  iheir  front  margins.  Professor  Hall,  however,  states  that 
in  this  westei^n  vai'iety  "  the  number  of  plications  is  only  about  half  as 
many  as  in  full  grown  specimens  of  the  species  in  the  shales  of  the 
Hamilton  group  of  New  York." 

The  reasons  which  induced  Dr.  Davidson  to  concur  with  Hisinger, 
Lindstrom,  Bi*own  and  McCoy  in  regarding  the  A.  aspera  of  Schlotheim 
as  a  mere  variety  of  A.  reticularis^  are  fully  stated  on  page  57  of  the 
"  British  Devonian  Brachiopoda."  The  numerous  and  perfect  speci- 
mens collected  by  Mr.  McConnell  on  the  Peace,  Hay  and  Mackenzie 
Rivers  would  seem  to  support  this  conclusion,  as  most  of  them  are 
intermediate  in  their  characters  between  A,  reticularis  proper  and  A. 
aspera.  The  greater  number  of  them,  too,  correspond  much  better 
with  Hall's  descriptions  and  figures  of  the  eastern  shell  which  he  has 
called  A,  spinosa  than  with  the  western  form  of  A,  aspera,  and  in  several 
specimens  from  the  Hay  River  the  comparatively  fine  radiating  nbs 
are  distinctly  spinose. 


Rhynohonella  puqnub,  Martin. 

ConchylioliOius  anomites pugnuSf  Martin.  1809.  Petref.  Derb.,  tab.  xzii,  figs-  4, 5. 
Atrypa  pugnWf  Sowerby.  1840.  Geol.  Trans.,  2nd  Ser.,  voL  v,  pi.  Ivi,  figs.  15-18. 
Terebratvla  pugnusi  Phillips.  1841.  Pal.  Fobs.  Comw.,  Dev.  and  W.  Somers.,  p. 

87,  pi.  XXXV,  figs.  156  a-e. 
Terebraiula  anisodonta,  Phillips.  1841.  lb.,  p.  86,  pi.  xxxiv,  figs.  154  a-c 
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Rhynckondla  puffnus^  DavidsoD.  1861.  Mon.  Brit  Garb.  Brach.,  p.  47,  pL  xxii, 

figs.  1-15.    lb.  Mon.  Brit  Dev.  Bracb.,  1865,  p.  63,  pi.  xii, 

figs.  12-14,  pi.  ziii,  figs.  8-10. 
Rhynchonella  Missourienm,  Meek.  1866.  Geol.  Surv.  Illinois,  vol.  II,  p.  153,  pi. 

xiv,  figs.  4a,  b.    Fig.  5a  of  pi.  C,  2nd  Ann.  Rep.  Geol.  Sarv. 

Missouri,  1855,  is  also  referable  to  R.  pygnus,  as  stated  by 

Mr.  Meek.    Not  R,  Miuotariensis,  Meek,  1868,  ib.,  vol.  Hit  p- 

450,  pi.  xiv,  figs.  7a-d. 
RhynchoneUa  a/to,  Calvin.  1877.  F^per  read  before  the  Iowa  Ac.  Sc.  and  a  named 

photographed  plate  distributed. 
Rhynchonella  pugnus,  Williams.  1883.  Am.  Journ.  8c.,  vol.  XXV,  p.  99. 

'*  *'       Walcott  1884.  Pal.  Eurek.  Distr.  Nov.,  p.  155  (from  which 

this  list  of  synonyms  is  quoted),  pi.  xiv,  tigs.  7,  7a. 

Mackenzie  Biver,  at  the  *' Ramparts,''  R.  G.  McConnell,  1888:  one 
perfect  specimen.  Athabasca  River,  three  miles  below  the  Calumet, 
R.  G.  McConnell,  1890 :  two  small  specimens. 

The  small  Bhynchonella  referred  to  on  page  No.  100  of  the  Report  of 
Progress  of  the  Geological  Survey  of  Canada  for  1875-76  as  having 
been  collected  by  Dn  Selwyn  in  1875  at  Fossil  Point  on  the  Peace 
River,  is  probably  a  variety  of  B.  pugnus. 


Rhynchonella  ouboidbs,  Sowerby. 

Atrypa  cubaides,  Sowerby.  1840.  Trans.  GeoL  Soc,  Ser.  2,  vol.  V,  pi.  vi,  fig.  24. 
"       crentdata,  Sowerby.  1840.  Ibid.,  fig.  17. 
"       impleta,  Sowerby.  1840.  Ibid.,  pL  Ivii,  fig.  2. 
Terehratyla  cuboidee,  DeKoninck.  Anim.  foss.  de  Belgique,  p.  285,  tab.  19,  fig.  3. 
"  "        Phillips.  1841.  Pal.  Foss.  Cornw..  Dev.  and  W.  Somers.,  p.  84, 

pl.  xxziv,  fig.  150. 
Terebratida  crenvlata,  Phillips.  1841.  Ibid.,  p  85,  pl.  xxxiv,  fig.  152. 
Atrypa  cuboidest  Vanuxem.  1842.  Geol.  Rep.  Third  Distr.  N.  Y.,  p.  163,  fig.  1. 
"  *•         Hall.  1843.  Geol.  Rep  Fourth  Distr.  N.  Y.,  pp.  215  and  216, 

fig.  1. 
Rfiynehondla  venustula,  Hall.  1857.  Pal.  N.  Y.,  vol.  IV,  p.  346,  pl.  liv.A,  figs.  24-43. 
RhynchoneUa  Bmmonn,  Hall  and  Whitfield.  1877.  Geol.  Expl.  40th  Par.,  vol. 

IV,  p  247,  pl  iii,  fig9.  4-8. 
Rhynchonella  intermedia,  Barris.  1878.  Proc.  Davenport  Ac.  Nat.  Sc,  vol.  II,  p. 

285,  pl.  xi,  figs.  5-6. 
Rhynchonella  Emmongif  Walcott.  1884.  Pal.  Eureka  Distr.  Nev.,  p.  157. 
Rhynchonella cuboides &nd  i^.wnusfuZa,  H.  S.Williams.  1890.  Bullet.  GreoL  Soc. 

America,  p.  493,  pL  xiii. 

Hay  River,  forty  miles  above  its  mouth,  R.  G.  McConnell,  1887 :  one 
perfect  but  not  very  well  preserved  specimen.    Peace  River,  at  Ver- 
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milion  Falls,  R.  6.  McConnell,  1889:  two  perfect  but  partiallj  ex- 
foliated specimens.  The  one  from  the  Hay  Eiver  has  eleven  ronnded 
and  undivided  ribs  on  the  mesial  sinos,  at  the  front  margin,  ten  similar 
ones  on  the  fold,  and  foarteen  or  fifteen  flattened  ribs  on  each  side.  In 
the  larger  of  the  two  specimens  from  the  Peace  Biver  there  are  eleven 
flat  ribs  on  the  sinus,  ten  rounded  ones  on  the  central  fold,  and  eight- 
een to  twenty  on  each  side. 

The  rather  coarsely  ribbed  variety  of  the  species  from  the  State  of 
New  York  to  which  Hall  subsequently  gave  the  name  Bhynchonella 
vemutula,  was  originally  identified  by  Conrad  and  Yanuxem  with  the 
Atnfpa  cuboides  of  Sowerby.  Under  the  heading  of  Rhynchonella 
JEmnumsif  also,  Mi\  C.  D.  Walcott  remarks: — "There  is  very  little 
doubt  but  that  E.  intermedia,  R.  Emnumsi  and  B.  venustula  are  varieties 
of  E.  cvbaides."  The  three  specimens  collected  by  Mr.  McConnell  are 
doubtless  conspecific  with  the  Nevada  shell  which  has  been  called  E. 
Smmonsi,  but  they  also  appear  to  the  writer  to  be  quite  indistinguish- 
able from  the  E.  venustula  as  figured  by  Prof.  Williams  (op.  cit,  pi. 
ziii,  figs.  4  and  8),  from  some  of  the  specimens  of  E.  cubcides  figm-ed 
by  the  same  author,  and  from  the  coarsely  ribbed  forms  of  E,  cubcides 
(vai*.  impleta)y  illustrated  by  Davidson  on  plate  xiii,  figs.  20  and  21,  of 
his  Monograph  of  Bntish  Devonian  Brachiopoda.  Prof.  Williams  (op. 
cit.,  pp.  493-94)  says  that  "  E,  venustula,  Hall,  is  by  common  consent 
closely  allied  to  E.  cubcides  of  Europe,  the  chief  distinction  lying  in 
the  number  of  plications  in  the  median  fold  and  sinus  which  are  less 
than  in  the  prevailing  type  of  the  European  cubcides"  Yet,  in  one  of 
the  specimens  of  E.  venustula  figured  by  Professor  Hall  (op.  cit.  fig. 
43)  there  are  as  many  as  ten  radiating  ribs  in  the  mesial  sinus  of  the 
ventral  valve. 


Bhynghonklla  castansa,  Meek. 

Bhynchonella  caManea,  Meek.  1868.  Trans.  Chicago  Ac,  Sc.,  vol.  I,  p  93,  pi. 

ziii,  figs.  9  a^c- 

Rhynchonella  castanea,  Walcott.  1884.  Pal.  Eureka  Distr.  Nev.,  p  153,  pL  xv, 

figs.  1,  la,  4  and  4a. 

Mackenzie  Eiver.  at  the  *' Ramparts,"  R.  G.  McConnell,  1888:  one 
perfect  specimen. 
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EaTONIA  VARIABILIS.      (N.  Sp.) 

Plate  29,  figs.  6, 6a,  7,  8,  8a  and  9. 

Shell  compressed  biconvex,  the  thickness  through  the  closed  valves 
valuing  in  different  specimens  from  a  little  more  to  a  little  less  than 
one  half  of  their  greatest  breadth,  transversely  snbelliptical,  a  litile 
broader  than  long:  front  margin  timncated  in  the  centre  in  some  speci- 
mens (as  in  fig.  6),  regularly  rounded  in  others  (as  in  fig.  7),  and  in 
some  (as  in  fig.  8),  produced  into  a  short  rounded  lobe.  Ventral  valve 
moderately  convex  on  the  umbo,  immediately  below  or  in  front  of 
which  there  is  a  more  or  less  well  defined  mesial  sinus,  which  widens 
rapidly  forward  and  outwai*d.  Beak  of  the  ventral  valve  small,  pro- 
jecting very  little  beyond  that  of  the  dorsal,  slightly  incurved, 
truncated  and  perforated  by  a  minute  subcircular  foramen,  underneath 
which  there  is  a  very  small  deltidium.  Dorsal  valve  differing  little 
from  the  ventral  in  contour,  except  that  it  has  a  mesial  fold  instead  of 
sinus,  and  a  smaller  and  entire  beak. 

The  finer  surface  markings  are  very  imperfectly  preserved,  nearly 
the  whole  of  the  outer  layer  of  the  test  of  the  specimens  collected  being 
exfoliated.  Both  of  the  valves,  however,  are  marked  with  radiating 
plications,  which  vary  in  shape,  number  and  disposition  in  different 
individuals.  Thus,  in  the  specimen  represented  by  fig.  6  there  are 
three  sti'ongly  developed  subangular  plications  in  the  ventral  valve,  one 
in  the  centre  of  the  sinus  and  one  forming  each  of  its  outer  limits,  and 
four  on  the  dorsal,  i.e.,  two  on  the  mesial  fold  and  one  on  each  side  of 
it.  All  of  these  plications,  in  this  as  in  other  specimens,  are  obsolete 
on  the  umbo  of  each  valve,  and  most  prominent  ai*ound  the  front  mar- 
gin. In  the  original  of  fig.  7  the  two  plications  on  the  mesial  fold  of 
the  dorsal  valve  trifurcate  before  reaching  the  front  margin,  and  there 
is  a  very  short  marginal  fold  intercalated  between  them.  There  are 
three  faint  but  continuous  plications  on  each  side  of  the  fold  and  sinus, 
BO  that  round  the  fi*ont  margin  of  this  specimen  as  many  as  thirteen 
plications  can  be  counted  on  the  dorsal  valve,  and  there  are  eleven  on 
the  ventral.  Lastly,  in  yet  another  specimen  (fig.  8)  there  are 'two 
rather  broad,  rounded  and  continuous  plications  on  the  mesial  fold  of 
the  doi*sal,  and  three  in  the  sinus  of  the  ventral  (one  in  its  centre  and 
one  forming  each  of  its  outer  boundaries),  but  there  are  no  lateral  pli- 
cations. Upon  the  only  specimen  in  which  any  portion  of  the  outer 
layer  of  the  test  is  preserved,  the  surface  of  the  latter  is  seen  to  be 
marked  by  naiTow  radiating  raised  lines  of  very  small  but  unequal 
size,  which  are  crossed  by  narrower  concentric  raised  lines,  the  latter 
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being  very  cloaely  and  regularly  disposed,  as  well  as  slightly  nndn- 
lating  when  viewed  with  a  lens. 

Characters  of  the  interior  unknown,  though  in  some  specimens  there 
are  indications  of  a  mesial  septum  in  the  dorsal  valve,  which  appears 
to  have  extended  from  the  beaks  about  half  >way  to  the  front  margin. 

The  dimensions  of  the  three  specimens  figured  are  as  follows : — ^The 
one. represented  by  fig.  6,  length,  twelve  millimetres;  breadth,  fourteen 
mm.  and  a  half ;  thickness,  six  mm.  and  a  half :  by  fig.  7,  length, 
eleven  mm.  and  a  half;  breadth,  fifteen  mm.;  thickness,  four  mm.,  and 
a  half:  and  by  fig.  8,  length,  fifteen  mm. ;  breadth,  sixteen  mm.;  and 
thickness,  nine. 

Hay  Eiver,  forty  miles  above  its  mouth,  B.  G.  McConnell,  1887 : 
fifteen  separate  specimens  and  a  small  piece  of  rock  consisting  of  an 
agglomeitition  of  many  others. 

As  the  charactei-s  of  the  interior  of  the  valves  are  unknown,  it  is  of 
course  doubtful  to  what  genus  this  species  should  be  referred.  It  is 
here  provisionally  regarded  as  an  JSatoma  on  account  of  the  strong  re- 
semblance that  the  specimens  bear  externally  to  some  forms  of  the 
E,  medidlis  of  the  Lower  Helderberg  limestone  of  the  State  of  ^ew 
York,  of  which  it  is  just  possible  that  they  may  prove  to  be  a  dwarf 
variety. 


Fentambbus  galeatus,  Dalman.  Var. 

Plate  30,  fig.  2. 

Atrypa  galeata^  Dalman.  1827.  Konigl.  Vetens.  Acad.  Handlingar,  p.  130. 
Pentamerus  galeatus,  ravidson.  1865.  Mod.  Brit  Silur.  Brach.,  p.  145    (which 

see  for  a  fall  list  of  synonyms  of  this  species  up  to  date)i  pi. 

XV,  figs.  13-23. 
Pentamerw  galealus,  Zittel.  1883.   Handbuch  der  Palseont.,  vol.  I,  p.  603,  fig. 

534. 

Mackenzie  Eiver,  at  the  "Eamparts"  E.  G.  McConnell,  1888:  a 
single  and  apparently  somewhat  immatui*e  specimen,  which,  however, 
is  strikingly  similar  to  the  Devonian  variety  of  P.  galeatus,  from 
Gerolstein  on  the  Eifel,  figured  by  Zittel  in  the  volume  cited  above.  It 
differs  from  P.  comiSy  Owen  (which  is  possibly  only  another  variety  of 
P.  galeatus) y  principally  in  the  greatly  produced  umbo  and  strongly 
recurved  beak  of  its  ventral  valve.  The  shallow  mesial  sinus  in  the 
front  of  its  dorsal  valve  is  bent  abruptly  inwaiti  at  almost  a  right  angle 
to  the  rest  of  the  valve  and  bears  a  single  faint  plication  in  the  middle, 
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while  the  feebly  developed  mesial  fold  in  its  ventral  valve  is  biplicated 
near  the  front,  where  the  two  folds  are  divided  by  a  short  groove*  On 
each  side  of  the  mesial  fold  and  oinos  there  are  two  or  three  very  faint 
and  short  marginal  plications. 

In  Enrope  P.  gdUatus  has  iong  been  recognized  as  a  Devonian  as 
well  as  a  Silarian  fossil,  but  it  does  not  seem  to  have  been  previously 
recorded  as  occuirring  in  the  Devonian  rocks  of  North  America. 

Stbinoocbphalus  Bubtini,  Defrance. 

Plate  29,  figs.  10, 10a,  11  and  11a. 

Stringocepludua  Burtini,  Defrance.  1827.   Diet,  des  Sc.  Nat,  vol  LI,  p.  102,  et 

Atlas,  pL  Ixxv,  figs,  1,  la. 
Tertbratuia  porreda,  Sowerby.  1827.  Miu.  Conch.,  pi.  576,  fig.  1. 
Stringocephaliu  Bvriinif  Davidson.  1865.  Mon.  Brit  Devon.  Brach.,  p.  11  (which 

see  for  a  complete  list  of  synonyms  of  the  species),  pi.  i,  figs. 

18-22,  and  pi.  li,  figs.  1-11. 

Mackenzie  River,  at  the  "  Ramparts,"  R  G.  McConnell,  1888 :  two 
casts  of  the  interior  of  the  closed  valves,  both  of  which  are  figured. 

One  of  these  (iigs.  10,  10a)  is  of  the  normal  shape  and  of  moderate 
convexity.  Its  dimensions  are: — length,  not  quite  two  inches  and 
three  quarters;  breadth,  a  little  over  two  inches  and  three  quarters; 
thickness  through  the  closed  valves,  exclusive  of  the  test,  about  one 
inch  and  three  quarters.  The  dorsal  valve  is  somewhat  more  convex 
than  the  ventral,  the  thickness  through  the  closed  valves  is  much  less 
than  their  breadth  or  height,  iind  the  umbo  and  beak  of  the  ventral 
are  prominent  and  nearly  straight.  The  other  (figs.  11  and  11a)  which 
is  somewhat  distorted,  represents  an  unusually  globose  form  of  the 
species,  with  the  umbo  of  the  ventral  valve  depressed  and  its  beak 
closely  recurved  over  that  of  the  dorsal.  The  approximate  dimensions 
of  this  specimen  are: — length,  two  inches  and  a  half,  breadth,  not 
quite  as  great ;  thickness  through  the  closed  valves,  exclusive  of  the 
test,  which  is  not  preserved,  two  inches  aqd  a  quarter.  The  test  of 
this  specimen  seems  to  have  been  thick,  judging  by  portions  of  it  that 
are  left  in  the  matrix  from  which  the  cast  figured  was  broken. 

Cryptonella  Calvini  (?)  Hall  and  Whitfield. 

CrypUmeUa  Calvini,  Hall  and  Whitfield.  1870.  Twenty-third  Reg.  Rep.  N.  Y. 

St.  Cab.  Nat.  Hist.,  p.  239. 

Mackenzie  River,  at  the  "  Ramparts,"  R.  G.  McConnell,  1888,  a  few 
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small  specimens  in  a  piece  of  limestone ;  and  Peace  Eiver,  at  Yer- 
mllion  Falls,  B.  G,  McConnell,  1889,  one  adult  and  nearly  perfect 
specimen,  all  of  which  are  probably  referable  to  this  species.  The 
only  adult  specimen  is  certainly  "  much  less  ventricose  than  C.  Eudora  " 
of  the  Chemung  sandstones  of  the  State  of  New  York,  and  approaches 
more  nearly  in  lateral  outline  to  (7.  planirostrata.  Its  doi-sal  valve  is 
much  flatter  than  the  ventral,  and  its  greatest  breadth  is,  if  anything, 
rather  behind  than  in  front  of  the  midlength. 


Newbbrria,  Hall.     (Gen.  Nov.) 

''Diagnosis. — Shells  elongate-ovoid,  having  the  general  contour  and 
external  aspect  of  Eensseleria  and  Amphioenia,  but  without  the 
stroDgly  radiate-striate  surface  of  the  former  genus.  The  convexity  of 
the  valves  is  greatest  in  the  umbonal  region,  and  the  surface  is  dis- 
tinctly flattened  over  the  lateral  slopes,  leaving  the  median  portion  of 
the  valves  very  prominent. 

The  pedicle-valve  has  the  rostrum  produced  and  incurved ;  the  apex 
truncated  by  a  circulai*  foramen ;  deltidial  plates  not  determined.  The 
teeth  are  comparatively  small,  projecting  forward  and  gently  upwai-d, 
free  at  their  extremities,  and  supported  by  narrow  dental  plates,  which 
join  the  interior  of  the  valve  above  the  middle  of  its  depth  and  ai*e 
continued  forwai'd  as  slender  ridges  upon  the  inner  surface,  which 
gradually  merge  into  the  shell. 

In  the  bottom  of  the  rostral  and  umbonal  cavity  there  is  a  broad, 
scarcely  defined  musculai*  area,  from  which  radiate  a  series  of  vascular 
ridges  and  depressions:  the  strongly  marked  pair  of  diductoi*8  are 
situated  posteriorly,  just  within  this  muscular  ai*ea ;  lying  in  front  of 
these  is  a  single  (rarely  subdivided)  elongate  adductor  impression 
which  often  extends  forwai-ds  to  the  centre  of  the  shell. 

On  each  side  of  the  muscular  impressions  is  a  thickened  triangular 
area,  very  narrow  at  its  origin  in  the  umbonal  region,  widening  an- 
teriorly and  piXKiuced  into  two  divergent  furrows  (four  in  all)  which 
extend  over  the  pallial  region  Tn  some  instances  almost  to  the  anterior 
margin. 

In  the  brachial  valve  there  are  two  short  divergent  crural  plates, 
which  are  not  united  at  their  bases  to  form  a  hinge  plate  as  in  Bens- 
SEL^aiA.  A  low  median  ridge  arises  between  them,  passing  for  a  short 
distance  along  the  bottom  of  the  valve,  separating  the  obovate  narrowly 
flabelliform  muscular  scars  of  the  adductor  muscles.  These  scars  are 
characterized  by  the  strong  striation  of  their  sui*faces. 
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Sarface  smooth  or  with  obscure  radiating  striae. 

Shell  substance  punctate.  (?) 

Dedicated  to  John  S.  Newberry,  M.D.,  LL.D.,  Professor  of  Geology 
«nd  Palaeontology  in  the  School  of  Mines,  Columbia  College,  New  York, 
and  lately  State  Geologist  of  Ohio,  as  a  mark  of  appreciation  of  his 
high  scientific  attainments,  and  in  remembrance  of  a  friendship  which 
has  continued  uninterrupted  during  fifty  years. 

Type:  Bensselceria  Johanni,,ILM, 

Observations, — Several  species  of  BsMSSELiSBiA  have  an  essentially 
similar  form,  but  they  are  always  marked  by  strong  radiating  striae, 
which,  as  far  as  observed,  are  obscure,  or  visible  in  specimens  of  Nbw- 
BEBBiA  only  in  partial  exfoliation  of  the  surface,  very  much  as  they 
appear  in  Amphioenia.  On  the  interior  of  the  pedicle  valve  Eens- 
siRLJEELiA  presei'ves  two  broad,  strong,  dental  plates  which  reach  nearly 
to  the  bottom  of  the  rostral  and  post-umbonal  cavity,  leaving  a  narrow 
space  for  the  muscular  area,  quite  unlike  that  of  the  corresponding 
valve  of  Newbebbia.  It  is  from  this  narrow  cavity,  produced  by  the 
encroachment  of  these  strong  dental  plates,  that  we  have  the  naiTOw 
elongate  rostral  casits  of  BsiissELiSRiA,  which  are  very  dissimilar  to 
those  of  Newbebbia. 

In  the  brachial  valve  the  thickened  strong  hinge  plate  of  Bens- 
sel^ria  which  supports  the  crura,  does  not  exist  in  species  of  New- 
bebbia, and  in  the  latter  genus  we  have  no  knowledge,  thus  far.  of  the 
existence  of  any  interior  loop  or  plate,  as  in  Eenssel^bria.  Tho  ex- 
ternal form  and  surface  charactei^s  of  Newbebbia  are  very  similar  to 
those  of  Amphioenia,  but  the  interior  of  the  latter  shell  carries  a 
spondylium  or  spoon-shaped  process,  an  organ  not  present  in  New- 
bebbia nor  in  Ben8Sel.£Bia. 

Species  of  Newbebbia  are  known  to  occur  in  the  Devonian  i*ocks 
near  Davenport,  Iowa ;  in  Manitou  county,  Missouri ;  and  on  the  Mac- 
ikenzie  Biver." 

(Professor  James  Hall,  communicated  in  a  letter  dated  Februai*y  5, 
1891.) 

Newbebbia  l^evis,  Meek.     (Sp.) 
Plate  30,  figs.  3,  4  and  4a. 

Benssdieria  hanf.   Meek.  1S68.  Trans.  Chicago  Ac  Sc,  vol.  I,  p.  108,  pi.  xiii, 

fig.  8,  and  pi.  xiv,  fig.  4. 
Not  Renssdieria  Uevis,  HalL  1859.  Pal.  St.  N.  Y.,  vol.  Ill,  p.  266,  pL  xl,  figs. 

2  a-b. 

Mackenzie  Elver,  at  the  "  Bamparts,"  and  ten  miles  below  the  Bam- 
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parte,  R  G.  McConnell,  1888 :  several  nearly  perfect  specimens  with 
the  test  preserved,  the  largest  of  which  is  fully  two  inches  and  three 
quarters  in  length,  and  a  single  cast  of  the  interior  of  both  valves,  the 
original  of  fig.  3.  These  have  been  examined  and  critically  studied  by 
Professor  Hall,  and  are  here  placed  in  the  genus  Newherria  entirely  on 
his  authority. 


PBLBCTPODA. 

Ptbrinopbctbn.     (Sp.  undt.) 

Athabasca  Biver,  ten  miles  below  the  mouth  of  the  Clear  Water,  Dr. 
B.  Bell,  1882,  two  specimens,  and  B.  G.  McConnell,  1890,  three  speci- 
mens, all  of  which  are  too  imperfect  to  be  identified  or  described. 


Pterinea  flabellum,  Conrad. 

Aviculaflabella,  Conrad.  1842.  Jonm.  Ac.  Nat  So.  Phil.,  vol.  VIII,  p.  238,  pi- 

xiii  fig.  8. 
**  "      Vanuxem.  1843.  Geol.  Surv.  N.  Y.,  Rep.  Third  Distr. 

Pterinea  flabella,  Hall.  1884.  Pal.  St.  N.  Y.,  voL  V,  pt  1,  p  93,  pL  xiv,  figs.  1-21, 

pi.  xv,  figs.  1,  4-6,  8-10,  and  pi.  Ixxxiii,  figs.  11, 12. 
Comp  Pterinea  fafcicuiatay  Goldfiiss.  1840.  Petref.  German-,  p.  137,  pi.  exx, 

fig.  5. 
Pterinea  fascicidata,  Drs.  G.  and  F.  Sandbei^er.  1856.  Verstein.  Rbein . 

Schlcbtensyst.  Nassau,  p  293,  pi.  xxx,  fig.  7. 
Pterinea  costykUat  F.  A.  Raemer.  Dunker  and  Von  Meyer,  Palseonto- 
graphica,  Bd.  ii,  8.  3,  Taf.  1,  fig.  3. 

Peace  Biver,  at  Vermilion  Falls,  R.  G.  McConnell,  1889  :  two  nearly 
pei'fect  and  well  preserved  left  valves. 

It  seems  to  be  doubtful  whether  P.  flabellum  is  identical  with  the  P. 
fasciculata  of  Goldfnss  or  not.  In  his  fii*st  and  second  report  as  palseon- 
tologist  to  the  State  of  New  York,  Conrad  himself  quotes  P,  fasciculata 
as  one  of  the  fossils  of  that  state,  though  in  his  subsequent  desciiption 
of  Avicula  flabella  he  makes  no  reference  whatever  to  its  resemblance 
to  Goldfuss'  species.  On  page  293  of  their  monograph  of  the  fossils  of 
the  Devonian  rocks  of  Nassau,  the  Sandbergers  place  P.  fiabellum,  of 
which  they  state  that  they  have  received  an  original  example  ("  origi- 
nal exemplar")  from  the  Hamilton  Group  of  the  State  of  New  York, 
from  Hitchcock,  —  among  the  synonyms  of  P,  fasciculata. 
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AOTINOPTERIA  BoTDII,    CODPad.      (Sp.) 

Avicvia  Boydii,  Conrad.  1842.  Jour.  Ac.  Nat.  Sc.  Pbil,  vol.  VIII,  p.  237,  pL  xii, 

fig.  4. 
Avicvia' guadrulay  Conrad.  1842.  lb.,  p.  248,  pi.  xiii,  fig.  5. 
Pterins  Boydii,  Conrad.  8.  A.  Miller.  1877,  in  Cat  Am.  Pal.  Foes.,  p.  201. 
Actinqpteria  Baydi,  Hall.  3884.   Pal.  St.  N.  York,  voL  V,  pt  1,  p  113,  pi.  xix, 

fig.  2-24,  26-80,  and  pi.  Izzxiv,  figs.  16  and  17. 

Athabasca  Biver,  firat  ten  miles  below  tho  mouth  of  the  Clearwater, 
Dr.  R  Sell,  1882:  one  imperfect  but  well  preserved  and  character- 
istic left  valve. 

Ptychoptbria  ^quivalvis.     (N.  Sp.) 
Plate  32,  figs.  6  and  6a. 

Shell  of  medium  size,  eqnivalve,  rather  strongly  convex  in  the  urn- 
bonal  region,  the  umbonal  convexity  in  each  valve  extending  to  the 
anterior  end  of  the  base,  abruptly  inflected  into  the  anterior  wing  and 
naiTOwing  much  more  gradually  into  the  posterior  alation :  greatest 
thickness  a  little  more  than  half  the  maximum  length.  Height  and 
length  very  nearly  equal,  the  greatest  length  being  at  the  hinge  line, 
whence  the  valves  naiTOW  downwards  to  the  somewhat  pointed  basal 
margin,  which  is  nari*owly  rounded  on  its  anterior  side  but  much  more 
broadly  convex  posteriorly.  Anterior  wing  comparatively  large  and 
distinctly  angulated  at  its  outer  extremity  :  posterior  wing  about  twice 
as  long  as  the  anterior,  not  separated  from  the  central  portion  of  the 
valves  by  any  alar  groove  or  plication,  but  consisting  of  a  mere  up- 
ward expansion  of  the  post-um  bonal  slope,  its  outer  termination  nearly 
rectangular  but  very  slightly  produced.  Cardinal  area  very  narrowly 
pyriform  in  front  of  the  beaks  and  linear  lanceolate  behind  them. 
XJmbones  prominent,  rather  broad,  and  placed  a  little  in  advance  of 
the  midlength,  beaks  curved  inward,  downwai*d  and  a  little  forward. 

Surface  marked  by  extremely  numerous  and  minute  radiating  im- 
pressed lines  or  narrow  grooves.  On  the  umbonal  region  and  posterior 
wing  some  of  these  grooves  are  compai  atively  coarse  and  distant,  with 
much  finer  ones  intercalated  between  them,  but  on  the  anterior  wing 
all  the  radiating  grooves  are  of  nearly  uniform  size  and  very  closely 
disposed.  On  the  anterior  wing  also  the  radiating  grooves  are  crossed 
by  very  minute  but  distinct  and  close  set  concentric  raised  lines,  which 
are  absent  on  the  umbonal  region  or  central  portion  of  the  valves  and 
very  feebly  developed  on  the  posterior  wing. 
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Dimensions  of  the  only  specimen  collected,  maximum  length,  estim- 
ated at  twenty  seven  millimetres ;  greatest  height,  twenty  five  mm. ; 
maximum  thickness  through  the  closed  valves,  a  little  over  sixteen 
mm.  (16.3  mm.) 

Athabasca  Eiver,  fii*st  ten  miles  below  the  mouth  of  the  Clearwater, 
Dr.  E.  Bell,  1882 :  one  nearly  perfect  and  well  preserved  specimen, 
with  both  valves. 

This  species  would  seem  to  be  a  very  aberrant  member  of  the  genus 
Ptycfiopteria,  for  its  shell  is  equivalve  and  its  posterior  wing  is  devoid 
of  any  longitudinal  fold  or  groove  and  merges  imperceptibly  into  the 
umbonal  convexity. 

It  appears  to  be  most  nearly  related  to  the  P.  expansa  of  Hall,*  from 
the  Chemang  Group  of  Pennsylvania,  but  its  beaks  are  more  nearly 
central,  its  posterior  wing  is  not  nearly  so  much  produced  above,  and 
the  suiface  markings  of  the  two  species  are  quite  different. 

Leptodesma  Demus,  Hall.    (Yar.) 

Plate  32,  fig.  7. 

Leptodesma  Demm,  Hall.  1884.  Pal.  St  N.  York,  vol.  V,  pt.  1,  Lamellibr.,  1, 

p.  203,  pi.  xc,  figs.  15  and  16. 

Athabasca  Eiver,  first  ten  miles  below  the  mouth  of  the  Clearwater, 
Dr.  E.  Bell,  1882  :  a  perfect  loft  valve  which  is  almost  exactly  similar 
in  bhape  to  the  right  valve  of  L.  Demui  figured  by  Hall  (op.  cit.,  pi. 
xe,  fig.  15),  except  that  its  basal  margin  is  not  quite  so  narrowly 
rounded. 

The  types  of  L,  Demus  are  stated  to  be  from  the  Chemung  Group  of 
Lawrenceville,  Tioga  Co.,  Pa. 

Leptodesma  Jason,  Hall. 

Plate  32,  fig.  8. 

Leptodesma  Jason,  HalL  1884.   Pal.  St  N.  York,  vol.  Y,  pt  1,  Lamellibr.,  1,  p. 

213,  pi.  xci,  figs.  4-6. 

Athabasca  Eiver.  opposite  La  Saline,  E.  6.  McConnell,  1890  :  a  few 
good  specimens,  one  of  which  has  both  of  the  valves  preserved. 

The  types  of  L.  Jason  are  also  stated  to  be  from  the  Chemnng  Group 
of  Pennsylvania. 

*  Pal.  state  N.  York.  Tol.  V,  pt.  1*  Lamellibr.,  1.  (1881),  p.  152,  pi.  xxiii,  figs.  10  and  11. 
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Pal^.onbilo.    (Sp.  XJndt) 

Athabasca  Eiver,  first  ten  miles  below  the  mouth  of  the  Clearwater, 
Dr.  E.  Bell,  1882  :  a  cast  of  the  interior  of  the  closed  valves  of  a  nar- 
rowly elongated  species  of  this  genus,  shewing  impressions  of  numerous 
cardinal  teeth. 

The  specimen  is  much  too  imperfect  to  be  identified,  but  it  seems  to 
have  been  very  similar  in  shape  to  the  P.  attenuata  of  Hall,*  from  the 
Waverly  Group  of  Ohio. 

Paractglas  elliptioa,  Hall. 

Paracydod  elliptica,  Hall.  1843.  Geol.  Surv.  N.  Y.,  Rep.   Fourth  Distr.,  p.  171, 

t  67,  fig.  2. 
Lwrina  dlipHca,  Billings.  1859.  Hind's  Rep  Assinib.  and  Saskatcb.  Expl.  £zp.,p. 

187,  fig.  Id. 
Lucina  (Paracydas)  ellipHoa,  Hall^  var.  occidentalis,  Hall  and  Whitfield.  1872. 

Twenty  fourth  Reg.  Rep.  N.  Y.  St.  Cab.  Nat  Hist.,  p.  189. 
Paracydas  eliipiica,  Hall.  1885.  PaJ.  N.  Y.,  vol.  V,  pt.  1,  Lamellibr.,  pt  2,  p.  440, 

pL  Ixxvii,  figs.  23-33,  and  pi,  xcv,  fig.  18. 

Hay  River,  forty  miles  above  its  mouth,  R.  G.  McConnell,  1887  :  three 
specimens.  Mackenzie  River,  at  the  "  Ramparts/'  (five  specimens), 
and  ten  miles  below  Bear  River  (one  specimen) ;  R.  G.  McConnell, 
1888. 

All  the  specimens  collected  are  more  or  less  well  presei'ved  casts  of 
the  interior  of  the  closed  valves.  Those  from  the  Mackenzie  River 
belong  to  the  large  and  rather  inflated  form  of  the  species  which  Pro- 
fessor Hall  once  separated  as  the  variety  occidentalism  but  specimens 
precioely  similar  to  these  are  abundant  in  the  CorniCiBrous  limestone  of 
Ontario.    The  specimens  from  the  Hay  River  are  quite  small. 

ScHizoDUs  Chemunqensis,  Conrad. 

Plate  30,  figs.  5,  5a. 

Nuculites  Chemungenti$,  Conrad.  1842.  Joam.  Auc.  Nat  Sc.  Phil.,  vol.  VIII,  p.  247r 

pi.  xiii,  fig.  13. 
Schizodtu  Chemwngerms  (Conrad)  HalL  1870.  Prelim.  Not.  Lamellibr.,  2,  p.  96. 
«  "  "  "     1885.  Pal.  N.  Y.,  vol.  V,  pt  1,  Lamellibr., 

pt  2,  p.  453,  pi.  Ixxv,  figs.  37-40,  45,  41. 

Hay  River,  forty  miles  above  its  mouth,  R.  G.  McConnell,  1887  :  a 

*  See  Pal.  St.  N.  Tork,  voL  V,  pt  1,  Lamellibr. ,  ii,  1886,  p.  S46,  pi  1,  figs.  34-89. 
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cast  of  the  interior  of  both  valves,  which  very  closely  resembles  the 
specimen  of  this  species  figared  by  Prof.  Hall  on  plate  Ixxv,  fig.  45,  of 
volume  five,  part  1  (Lamellibranchiata,)  of  the  Palseontology  of  the 
State  of  New  York. 

* 

GASTEROPODA. 

EuoMPHALus  (Straparollus)  inops,  Hall. 

Plate  SI,  fig.  3  and  3a . 

Euomphdlus  inopsi  Hall.  1876.  Ulastr.  Devon.  Foes.,  Gasterop.,  pL  16. 
Euomphalm  {StraparoUw)  inops,  Hall.  1879.  PaL  N.  Y.,   vol  V,  pt  2,  p  58,  pL 

xvi,  fig.  5. 

Mackenzie  Biver,  at  the  '•  Bamparts,''  B.  G.  McConnell,  1888:  three 
specimens  which  agree  remarkably  well  with  the  description  and  figure 
of  the  E,  inops  of  Hall,  from  the  Schoharie  Grit  of  the  State  of  New 
York,  especially  in  the  pecaliar  concavity  of  the  unbilical  area,  though 
it  most  be  born  in  mind  that  Prof.  HalTs  species  was  based  upon  a 
single  imperfect  cast  of  the  interior  of  the  shell  and  that  its  character 
therefore  are  very  imperfectly  understood. 

ExjoMPHALUS  (Straparollus)  flexistrulTUS.    (N.  Sp.) 

Plate  31,  figs.  2  and  2a. 

Shell  small,  discoidal,  spire  depressed  below  the  highest  level  of  the 
outer  volution.  Volutions  rather  slender,  coiled  on  nearly  the  same 
plane,  contiguous  and  increasing  gradually  in  size,  their  number  uncer- 
tain, as  nearly  the  whole  of  the  inner  ones  are  broken  off  in  the  only 
specimen  collected,  but  probably,  when  entire,  about  three  or  four ; 
outer  volution  compressed  above  and  below  and  narrowly  rounded  on 
the  periphery ;  umbilicus  occupying  nearly  one- third  of  the  entire 
diameter  of  the  base ;  aperture  transversely  elliptical,  its  lower  portion 
occupying  a  little  more  than  one  third  of  the  entire  basal  diameter. 

Surface  marked  by  simple  and  flexuous  transverse  stri®  of  growth. 
On  the  base  of  the  only  specimen  collected,  commencing  at  the  umbi- 
lical margin,  these  sti'ise  at  first  curve  gently  and  concavely  backward, 
then  obliquely  forward  and  outward  until  they  reach  the  centre  of  the 
periphery,  after  which  their  course  cannot  be  traced,  as  they  are  not 
preserved  on  the  upper  side. 
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Maximum  diameter,  twenty  three  millimetres ;  width  of  umbilicus 
(as  measured  on  the  suture),  eight  mm. ;  longest  diameter  of  apei*ture, 
nine  mm. 

Mackenzie  Biver,  at  the '' Baraparts,''  B.  G.  McConnell,  1888:  one 
specimen. 

This  little  shell  seems  to  differ  fi*om  the  Euamphalus  inops,  E.  rudis 
and  E.  Hecale  of  Hall  in  its  depressed  spire,  and  fi*om  the  E,  clt/meni- 
sides  of  Hall  (which  is  identical  with  the  Straparollus  Canadensis  of 
Billings)  in  its  smaller  size,  much  less  slender  whorls  and  consequently 
narrower  umbilicus. 


EuoMPHALus  Maskusi.*    (N.  Sp.) 

Plate  31,  fig.  4. 

Shell  rather  large,  discoidal,  spire  small,  periphery  flattened  convex. 
Volutions  four  or  five,  coiled  on  nearly  the  same  plane  and  increasing 
gradually  in  size,  the  inner  ones,  as  seen  from  above,  rounded,  with  a 
minute  elevated  apex,  the  two  outer  ones  strongly  angulated  and  bear- 
ing a  single  row  of  nodules  or  tubercles  at  their  outer  and  upper  mar- 
gin. Oh  the  more  perfect  of  the  only 'two  specimens  collected  the 
characters  of  the  tubercles  are  shown  only  on  the  last  volution  but 
one.  At  its  commencement  they  are  quite  minute  and  closely  ar- 
ranged, but,  as  they  increase  in  size  with  great  regularity,  at  its  outer 
termination  they  are  about  three  millimetres  and  a  half  in  their 
largest  diameter  and  somewhat  quadrangular  in  outline.  Characters 
of  the  lower  or  umbilical  side  and  those  of  the  aperture  unl^nown^ 
The  only  surface  markings  that  happen  to  be  preserved  are  a  minute 
spiral  impressed  line  in  the  centre  of  the  nodulous  keel  bordering  the 
periphery  above,  and  an  equally  minute  spiral  raised  line  on  each  side 
of  it. 

Hay  Biver,  forty  miles  above  its  mouth,  B.  G.  McConnell,  1887 : 
two  natural  moulds  of  the  exterior  of  the  upper  side  of  the  shell.  The 
figure  on  Plate  31  was  drawn  from  and  the  foregoing  description 
based  on  a  gutta  percha  impression  of  the  more  perfect  of  these  two 
moulds. 

The  species  appears  to  have  been  very  similar  in  size  and  shape  to 
the  Euomphalus  (or  Fleuronotus)  DeGewi  of  Billings,  from  the  Comi- 
ferous  Limestone  of  Ontario,  but  in  the  former  the  outer  margin  of 
the  last  two  volutions  is  tuberculated  above  and  probably  was  so  below. 

*  An  abbreviation  of  the  Cree  name  (Maskueikan  sipi)  for  the^ay  Rirer. 
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OOMTJLARIA  SaLINISNSIS.      (N.   Sp.) 

Plate  82,  figs.  9, 9&. 

Shell  elongate-pyramidal,  transverse  Bection  qaadrangular,  with  the 
opposite  sides  equal  and  the  alternate  ones  unequal;  faces  of  the 
pyramid  flattened,  each  marked  with  a  rounded,  narrow  and  longitu- 
dinal, median  raised  line. 

In  addition  to  this  median  line,  the  surface  of  each  of  the  sides  is 
crossed  by  rather  regularly  disposed,  parallel  and  nearly  equidistant^ 
very  narrow  transverse  ridges,  which  curve  gently  forwai'd  and  are 
separated  by  flattened  spaces  whose  width  is  rather  more  than  twice 
the  breadth  of  the  ridges.  When  viewed  under  a  lens,  the  summit  of 
each  ridge  is  seen  to  bear  a  single  I'ow  of  minute  pustules,  each  of 
which  is  continued  longitudinally  forward  across  the  flattened  space 
next  to  it,  as  an  externally  minute  linear  prolongation.  The  pustules 
on  any  two  immediately  adjacent  ridges  are  not  opposite  but  alternate, 
so  that  the  interior'  prolongations  of  the  pustules  are  never  continuous 
nor  united,  or  confluent  in  such  a  way  as  to  form  continuous  lines.  On 
each  of  the  sides,  too,  all  the  transverse  ridges  pass  over  the  summit  of 
the  median  raised  line. 

The  only  specimen  collected,  which  though  well  preserved  is  some- 
what distorted,  is  nearly  perfect  at  the  smaller  end  but  broken  at  the 
larger.  It  actaal  length  is  about  thirty  millimetres.  The  whole  of  its 
flattened  sides  and  a  small  portion  of  the  other  two  are  exposed,  the 
remainder  being  buried  in  the  matrix.  Of  the  two  sides  which  are 
fully  exposed,  the  narrower  one  increases  in  breadth  from  two  mm.  at 
the  smaller  end  to  nine  mm.  and  a  half  at  a  distance  from  it  of  twenty 
five  mm.,  and  the  broader  one  from  two  mm.  at  the  same  end  te  thirteen 
mm.  at  a  corresponding  distance. 

Athabasca  Eiver,  opposite  La  Saline,  B.  G.  McConnell,  1890 :  one 
specimen. 

The  discovery  of  this  species  and  the  elucidation  of  its  characters, 
are  entirely  due  to  Mr.  L.  M.  Lambe,  who  found  the  type  specimen 
while  breaking  open  a  piece  of  argillaceous  limestone  containing 
Leptodesma  Jason, 

Its  most  characteristic  feature  seems  to  be  the  longitudinal  raised 
line  in  the  centre  of  each  of  its  flattened  sides. 

CEPHALOPODA. 

Orthooebas. 
In  the  collection  made  by  Mr.  McConnell  at  the  Hay  Siver  in  1887, 
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this  genus  is  represented  by  two  specimens.  These  are  both  much  too 
iinpei*fect  for  identification  or  description,  but  they  clearly  indicate  the 
existence  of  two  distinct  species  of  Orthoceras  in  the  Devonian  rocks  at 
this  locality. 


Gybooebas. 

A  well  preserved  portion  of  what  seems  to  have  been  the  body  cham- 
ber of  a  small,  nodose  and  apparently  undescribed  species  of  Gyroceras 
was  obtained  by  Hr.  McConnell,  in  1888,  on  the  Mackenzie  Biver,  at 
the  *'  Bock  by  the  river  side."  In  this  specimen  the  sides  are  ex- 
panded, the  venter  and  dorsum  compressed,  and  the  outline  of  the 
transverse  section  is  obscurely  octagonal,  with  the  two  angles  on  the 
dorsal  side  obsolete.  The  sui*face  markings  consist  of  distant  nodes, 
arranged  in  longitudinal  and  transverse  rows,  and  connected  in  both 
directions  by  obscure  ridges.  In  each  transverse  row  there  are  six  of 
these  nodes. 

On  the  Peace  Biver,  at  Vermilion  Falls,  a  very  imperfect  cast  of  a 
considerable  portion  of  the  interior  ol  the  shell  of  the  outer  volution  of 
another  and  veiy  different  species  of  Gyroceras  was  collected  by  Mr. 
McConnell  in  1889.  This  specimen,  which  is  of  considerable  size,  seems 
to  be  most  nearly  related  to  the  G.  submamillatum,  from  the  Devonian 
rocks  of  Lake  Winnipegosis,*  and  may  possibly  be  referable  to  that 
species,  though  it  does  not  show  any  indications  of  a  row  of  large  and 
low  rounded  promiences  on  either  of  its  sides. 


GrONIATITES. 

Plate  31,  fig.  5. 

Hay  Biver,  forty  miles  above  its  mouth,  B.  G.  McConnell,  1887 :  a 
cast  of  the  interior  of  three  chambera  of  the  septate  portion  of  the  shell 
of  a  species  of  Goniatites,  in  which  only  the  lateral  lobes  and  saddles 
are  preserved,  each  ventral  lobe  being  completely  obliterated  by 
weathering.  So  far  as  can  be  ascertained  from  such  an  impei*fect 
specimen,  the  species  appears  to  have  the  closest  affinities  with  the 
G.  Ixion  of  Hall,t  from  the  Goniatite  limestone  of  Bockfoi*d,  Indiana, 
which  is  the  type  of  Hyatt's  genus  Brancoceras. 


*  Trane.  Royal  Soo.  Canada  for  1890,  Sect,  iv,  p.  107,  pi.  z,  figt,  1  and  la. 
t  Pal.  St.  N.  Y.,  vol.  V,  pt.  2,  p.  474,  pto.  bxiii,  fige.  12-14  »n4  l^y,  fig,  1?, 

May,  1891. 
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iORUSTACEA. 

OSTRAOODA. 

Pbihitia  60ITULA,  Jones. 

PrimUid  scittda,  JoDes-  1891.  Contr.  to  Can.  Micro-PaL,  voL  I,  pt.  3,  *  pi.  zi, 

figs,  lia  and  b. 

Hay  Biver,  forty  miles  above  its  mouth,  B.  G.  McConnell,  1887 : 
two  specimeDB,  one  on  Atrypa  reticularis  and  the  other  on  Strophodanta 
demma. 

Apabohitbs  mitis,  Jones. 

AparckUes  miitj,  Jones.  1891.  Contr.  to  Can.  Micro- Pal.,  vol.  I,  pt  3,  pi.  zi, 

figis.  15a  and  b. 

Athabasca  River, — within  twenty  miles  of  the  Clearwater,  A.  S. 
Cochrane,  1881,  and  three  miles  below  the  Calumet,  E.  G.  McConnell, 
1890.  Hay  Biver,  forty  miles  above  its  mouth,  R  G.  McConnell,  1887. 
One  or  two  specimens  fi*om  each  of  these  localities. 

ISOOHILINA   BELLULA,  JonOS. 

IsockUina  beUvla,  Jones.   1891.  Contr.  to  Can.  Micro-Pal.,  vol.  I,  pt  3,  pL  xi, 

figs.  16a  and  b. 

Hay  Elver,  forty  miles  above  its  mouth,  B.  G.  McConneIl|  1887  : 
two  specimens. 

TEILOBITA. 

Prostus  Haldehani,  Hall. 

Plate  31,  figs.  6-8. 

Proelus  Haldemani,  Hall.  1861.  Descr.  New  Species  of  Foesib,  etc,  p.  74. 

"  **      1862.  Fifteenth  Rep.  Reg.  N.  Y.  St  Cab.  Nat  Hist, 

p.  102. 
"  ''  Hall.  1876.  Uhistrations  of  Devonian  Fossils,  pi.  xxi,  figs.  7-9. 

*  Now  in  the  printer's  hands,  hat  not  yet  pafed. 
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Dechendla  Haldemani,  Kayser.  1880.  Zeitschrift  der  Deutsch  Geol.  Gesellsch., 

p.  707,  pi.  xxvii,  fig.  9. 
Proetus  Haldemaniy  Walcott  1884.  Pal.  Eureka  distr.  Nevada,  p.  210. 
(?)  Dechendla   Haldemani,  Tschernyschew.  1887.  Mem.  da  Comity  Geol.,  vol. 

Ill,  No.  3,  p.  14,  pi.  i,  fig.  9. 
Proetus  Haldemani,  Hall.  1888.  Pal.  St  N.  Y.,  vol.  VII,  p.  113,  pi.  xxi,  figs.  7-9 

and  pi.  xxiii,  figs.  13-16. 

Mackenzie  Biver,  at  Grand  View,  several  well  preserved  specimens, 
and  at  the  '*  Bamparts,''  one  badly  preserved  pygidinm,  B.  6.  Mc- 
Oonnell,  1888.  The  specimens  from  &rand  View  consist  of  two  separate 
heads,  one  head  and  thorax,  two  separate  tails  and  three  with  the  thorax 
attached,  also  of  a  small  flat  piece  of  limestone  with  one  of  its  surfaces 
strewn  with  seven  pygidia,  one  head  and  the  thoracic  segments  of  three 
individuals  of  this  species. 


In  the  following  lists  the  species  are  arranged  according  to  the 
localities  at  which  they  were  collected,  following  the  general  direction 
of  the  drainage  of  the  Mackenzie  Biver  and  its  tributaries,  from  the 
south-east  to  the  north-west. 


Pembina  Biver,  four  miles  above  its  mouth. 
Spirifera  inutilisi  Hall.  I      Atrypa  leticalaris,  var.  aspera. 


Clearwater  Biver,  east  bank,  about  four  miles  below  the 

Pembina. 


Orthis  striatula,  Schlotheim. 
Atrypa  leticnlaris,  L. 


Spirorbis  omphalodes,  Goldfuss. 
Ascodictyon  stellatum,  Nicholson. 


Athabasca  Biver,  first  ten  miles  below  the  mouth  of  the 

Clearwater. 


Cbonetes  Logani,  var.  Aurora,  Hall. 
Strophalosia  productoides,  Nicholson. 
Spirifera  tullia,  Hall.  Var. 
Athyris  Angelica,  var.  occidentalis,  W. 
Atrypa  reticularis. 


Atrypa  reticularis,  var.  aspera. 
Actinopteria  Boydii,  Conrad. 
Ptychopteria  sequivalvis,  W. 
Leptodesma  Demus,  Hall. 
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Athabasca  Biver,  opposite  L  a  Saline  and  aboat  twenty  five 
miles  below  the  mouth  of  the  Clearwater. 


Chonetes  Logani,  var.  Aurora. 
Strophalosia  productoides. 
Productella  dissiinins,  Hall. 
Spirifera  subattenuata,  Hall. 

inutilis. 

tullia.  Var. 


t< 


It 


Spirifera  (Martinia)  Richardsoni,  M 
Atrypa  Angelica,  var.  occidentalis. 
Atrypa  reticularis. 
Leptodesma  Jason,  Hall. 
CoDularia  Salinensis,  W. 
Aparcbites  mitis,  Jones. 


Athabasca  Biver,  three  miles  below  the  mouth  of  the  Calumet 
and  eighteen  miles  below  the  mouth  of  Bed  Biver. 


Cyathophyllum  Athabascense,  W. 
Spirorbis  omphalodes. 
HederelLa  Canadensis,  Nicholson. 
Asoodictyon  stellatum. 
Crania  Hamiltonieei  Hall. 
Productella  dissimilis. 
Orthis  striatula. 
Strophodonta  demissa,  Conrad. 


Spirifera  subattennata. 

'*       inutilis. 
Cyrtina  Hamiltonensis,  HalL 
Athyris  parvula,  W. 
Atrypa  reticularis. 

**  "  var  aspera. 

Rhynchonella  pugnus,  Martin. 
Aparchites  mitis. 


Athabasca  Biver,  thirty  miles  below  Bed  Biver. 


Campophyllain  ellipticuin,  var. 
Asoodictyon  stellatum. 
Productella  dissimilis. 
Orthis  striatula. 
Strophodonta  demissa. 
Spirifera  subattennata. 


Spirifera  inutilis. 
Cyrtina  Billingsi,  Meek. 
Athyris  parvula. 
Atrypa  reticularis. 

var.  aspera. 


({ 


(I 


Peace  Biver,  between  Yerrailion  Falls  and  the  mouth  of  the 

Little  Bed  Biver. 


Cyathophyllum  csBspitosum,  Goldfuss. 
Phillipsastrsea  Hennahii  Lonsdale. 
Pacbyphyllum  Devoniensoi  Edw.  &  H. 
Pachypora  cervicornis,  DeBlainville. 
Alveolites  vallorum.  Meek. 
Alveolites  Roemeri,  Billings. 
Monotrypella  Unjigai  W. 
Strophodonta  demissa- 


Strophodonta  perplana,  Conrad. 
Spirifera  disjuncta,  Sowerby. 
Atrypa  reticularis. 

"  **  var.  aspera. 

Rhynchonella  cuboides,  Sowerby. 
Cryptonella  Calvini  ?  Hall. 
Pterinea  flabellum,  Conrad. 


Peace  Biver,  at  Bapid  Bouill^. 
Strophodonta  demissa. 


Spirifera  disjuncta. 


Peace  Biver,  at  **  Fossil  Point.*' 

I      Rhynchonella  pugnus. 
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Hay  Eiver,  forty  miles  above  its  mouth. 


Astrseospongia  Hamiltonensis,  M.  &  W. 
Aulopora  serpens,  Goldfuss. 
Cyathophyllum  csespitosum. 
Campophyllum  ellipticum. 
Heliophyllum  parvulumi  W. 
Phillipsastrsea  Hemiahi. 

"  Verrillii,  Meek. 

Alveolites  vallorum. 
ArachnocriDus  Canadensis,  W. 
Spirorbis  omphalodes. 

"       Arkonensis,  Nicholson. 
ComoliUiB  (Ortonla)  sublsevis,  W. 
Hederella  Canadensis,  Nicholson. 
Proboscina  laxa,  W. 
Stomatopora  moniliformis,  W. 
Ascodictyon  stellatum. 
Paleschara  quadrangularis,  Nicholson. 
Ceramopora  Horonensis*  Nicholson. 
Crania  Hamiltoniee. 


Productella  spinulicosta,  Hall. 
Orthis  striatula. 
Strophodonta  demissa. 
Spirifera  disjuncta. 

"  **     var.  occidentaliSi  W. 

Spirifera     cyrtinaeformisi     Hall  & 

Whitfield. 
Spirifera  (M)  glabra,  var.  Franklin! . 
Atrypa  reticularis. 

'*  **  var.  aspera. 

Rhynchonella  cuboides. 
Eatonia  variabilis,  W. 
Paracyclas  elliptica,  Hall. 
Schizodus  Chemungensis,  Conrad. 
Euomphalus  Maskusi,  W. 
Primitia  scitulsi  Jones. 
Aparchites  mitis,  Jones. 
Isochilina  bellula,  Jones. 


Mackenzie  Biver,  at  the  *^  Bock  by  the  river  side/'  twenty 

miles  below  Port  Wrigley. 


Chonetes  Logani,  var.  Aurora. 


Productella  subaculeata,  var.  cata- 
racta. 


Mackenzie  Biver,  ten  miles  below  the  mouth  of  Bear  Biver. 
Streptelasma  rectum.  Hall.  |      Paracyclas  elliptica. 


Mackenzie  Biver,  at 

Cyathophyllum  arcticum,  Meek. 
C>'athophyllum  (Aulophyllum)  Rich- 

ardsoni,  M. 
Pachypora  cervicomis. 
Alveolites  vallorum. 
Spirorbis  omphalodes. 
Cornulites  (Ortonia)  subhi^vis- 
Hederella  Canadensis. 
Paleschara  quadrangularis. 
Chonetes  Logani,  var.  Aurora. 
Productella  lachryniosa,  var.  lima,  Con. 
Orthis  striatula. 
Spirifera  (M.)  glabra,  var.  Franklini- 


the  "  BampartH.'' 

Spirifera  (M.)  meristoides,  Meek. 
Atrypa  reticularis. 

**  "  var.  aspera. 

Rhynchonella  pugnus. 

"  castanea,  Meek. 

Pentamerus  galeatus,  Dalman. 
Stringocephalus  Burtini,  Defrance. 
Cryptonella  Calvini  ?  Hall  &  Whit- 

field. 
Newberria  Isevis,  Meek  (Sp.) 
Euomphalus  inops,  Hall. 

**  flexistriatus,  W. 

Proetus  Haldemani,  Hall. 
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Mackenzie  River,  at  '*  Grand  View,"  forty  five  miles 

below  the  "  Bamparts/' 

I      Proetos  Haldemani. 


Productella  spinulicoBta. 
Atrypa  reticularis. 


According  to  Mr.  McConnell,  a  section  of  the  Devonian  rocks  in  the 
Mackenzie  Biver  district,  in  descending  order,  would  be  somewhat  as 
follows : — 

1.  Upper  limestone (about)  300  feet. 

2.  Greenish  and  bluish  shales,  alternating  with 

limestone (about)  600  feet. 

3.  Greyish  limestone,  interstratified  with  dolo- 

mites, the  lower  part  of  which  may  be  older 

than  the  Devonian 2000  feet  (or  more.) 

The  whole  of  the  fossils  referred  to  in  this  Beport  are  from  the  upper 
part  of  the  middle  division  of  this  section.  Although  some  of  the  locali- 
ties* at  which  these  fossils  were  collected  are  very  far  apart,  the  writer 
is  informed  by  Mr.  McConnell  that  the  lithological  characters  and  strati- 
graphical  relations  of  the  shales  and  limestones  at  each  are  almost 
identical.  The  fossil  faunss  at  the  whole  of  these  localities  seem  to 
show  similarly  close  relations,  and  it  is  most  probable  that  all  the 
species  in  the  foregoing  lists  are  fi*om  practically  the  same  geological 
horizon. 

An  analysis  of  these  lists  shows  that  twenty  two  of  the  species  are 
found  also  in  the  Hamilton  Formation  of  Ontario  or  the  State  of  New 
York. 

These  are: — 

Astreeoepongia  Hamiltonensis.  Cerampora  Huronensis. 

Aulopora  serpens.  Crania  Hamiltonise. 

Streptelasma  rectum.  Chonetes  Logani,  var.  Aurora. 

Pachypora  cervicomis.  Strophodonta  demissa. 
Alveolites  Roemeri.  "  perplana. 

Spirorbis  omphalodes.  Productella  spinulicosta. 

"        Arkonensis.  Atrypa  reticularis. 

Comulites  (Ortonia)  subhevis.  Cyrtina  Hamiltonensis. 

Hederella  Canadensis.  Pterinea  flabellum. 

Ascodictyon  stellatum.  Actinonteria  Boydii. 

Paleschara  quadrangularis.  Proetus  Haldemani. 

*  The  Ramparte,  on  the  Maokeniie,  for  instance,  are  570  miles  from  the  looality  on  the  Hay 
River  at  which  fosslis  were  collected,  and  nearly  1»000  miles  from  La  Saline  on  the  Athabasoa. 
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Ten  of  the  species  occur  also  in  Iowa,  in  beds  that  are  now  referred 
to  the  Chemung. 

These  are: — 

Campophyllum  ellipticum.  Splrifera  cyrtinaeformis. 

Hederella  Canadensis.  Atrypa  reticalaris. 
Productella  dissimilis.  "  "  var.  aspera. 

Orthis  striatula.    {=*0,  lowensis.)  Rhynchonella  pognus.    (=R-  alta.) 

Strophodonta  demissa.  Cryptonella  Calvini. 

Seven  are  identical  with  species  that  arc  said  to  be  character iatic  of 
the  Chemung  of  the  States  of  New  York  and  Pennsylvania. 

These  are: — 

Productella  lachrymosai  var.  lima.  Leptodesma  Demus. 
Spirifera  disjuncta.  **  Jason. 

Athyris  Angelica.  Schizodus  Chemungensis. 
Bhynchonella  caboides.  (vennstala.) 

In  the  Mackenzie  Eiver  district,  however,  the  subdivisions  of  the 
Devonian  System  that  exist  in  the  State  of  New  York  and  Ontario  are 
probably  not  recognizable,  and  there  are  strong  reasons  for  supposing 
that  the  whole  of  the  fossils  reported  upon  in  these  pages  belong  to  the 
"  Cuboides  Zone." 

It  is  true  that  Bhynchonella  cuboides  itself  has  so  far  been  found  only 
on  the  Peace  and  Hay  Bi-vers,  where  it  is  invariably  associated  with 
Spirifera  disjuncta  (or  Vememli),  but  other  fossils  eminently  charac- 
teristic of  the  Cuboides  Zone  will  be  noticed  in  nearly  all  the  fore- 
going lists  of  species  from  the  Athabasca  and  its  tributaries  or  from 
the  Mackenzie. 

In  a  paper  published  as  a  Bulletin  of  the  Geological  Society  of 
America  and  dated  May,  18.90,  Prof.  H.  S.  Williams  cites  three  species, 
which,  according  to  Kayser>  are  the  ^'  principal  fossils  of  the  Cuboides 
Schichten"  in  Europe,  and  thirteen  others  as  '^  conspicuous  fossils  in 
its  fauna."  Of  the  first  thnee,  two  are  Bhynchonella  cuboides  and  Spiri- 
fera disjuncta  (or  VerneuiU,^  which,  as  before  stated,  occur  together  at 
the  Peace  and  Hay  Rivers.  Of  the  thirteen  others,  five,  viz.,  Produc- 
tella subaculeata,  Orthis  strio  iula,  Atrypa  reticularis^  Bhynchonella  pugnus 
and  Pentamerus  galeatus  are  found  in  one  or  other  of  the  lists  of  species 
on  pages  247-50.  Pachyi>ora  cervicomis,  too,  which  was  collected  at 
the  "  Bamparts "  by  Mr.  ii.  W.  McParlane  in  1857,  and  Strophalosia 
productoides, 'Which  has  sia«ee  been  found  by  Dr.  Bell  and  Mr.  McConnell 
in  the  Devonian  1*0  cks  of  the  Athabasca,  are  both  stated  to  be  charac- 
teristic of  the  Cuboi id^s  Zon^^  in  Europe.  The  Oyathophyllum  hexagonum 
of  the  Cuboides  Zone  of  Soll?^^^  ^^  represented  at  the  '^Bamparts"  by 


252 


CONTRIBUTIONS  TO  OANADIAN  PALiBONTOLOOT. 


C,  arcticum,  and  the  Spirifera  concentrica  of  the  same  zone  and  locality, 
by  the  Athyris  parvula  of  the  Athabasca,  which  is  little  more  than  a 
diminutive  race  of  S.  concentrica. 

Prof.  Williams  correlates  the  Cuboides  Zone  of  Europe  with  the 
TuUy  Limestone  of  the  State  of  New  Fork,  together  with  certain 
'*  shaly  strata  several  hundred  feet  above  it."  He  suggests  also  that 
**  if  we  wish  to  express  precise  con*elation  in  our  classification  of  Ame- 
rican rocks,  the  line  between  middle  and  upper  Devonian  foi*mations 
should  be  di-awn  at  the  base  of  the  Tully  Limestone,  to  coiTespond  with 
the  usage  of  French,  Belgian,  German  and  Bussian  geologists,  who  in- 
clude the  Frasnien,  Guboides  ScMchten,  and  correlated  zones  in  the  upper 
Devonian."  For  comparison  with  the  fauna  of  the  Cuboides  Zone  in 
Europe,  Pi*of.  Williams  says  that  '^  the  more  important  species  in  the 
Tully  Limestone  of  New  York  are  the  brachiopods,  of  which  he  gives 
a  list  of  thirteen.  Of  these,  Chonetes  Logani,  var,  Aurora,  Productella 
spinuUcosta,  Strophodonta  perplana,  Spirifera  tuUiay  Cyrtina  Hamiltonen- 
m,  Atrypa  reticularis,  Atrypa  aspera  and  RhynchoneUa  venustrda  (^cubo- 
ides) occur  also  in  the  Devonian  of  the  Mackenzie  Biver  district.  The 
large  variety  of  Orthis  TulliensiSj  from  the  Tully  Limestone,  figured  by 
Prof.  Williams,  also,  is  practically  indistinguishable  from  some  of  the 
specimens  of  0,  striatula  from  the  Athabasca  Biver,  Hay  and  Peace 
Bivei*s. 

The  occurrence  of  two  specimens  of  Stringocephalus  Burtiniy  asso- 
ciated with  several  examples  of  Rensselaeria  losvis,  Meek  (not  Hall), 
and  the  appai*ent  absence  o^  Spirifera  disjuncta,  at  the  *'  Bamparts,"on 
the  Mackenzie  Biver,  are,  doubtless,  rather  suggestive  of  the  *'  Stringo- 
cephalus limestone,"  but  nearly  all  the  other  species  found  at  this 
locality  are  characteristic  of  the  Cuboides  Zone  as  developed  in  Europe, 
or  of  its  American  representative  the  Tully  Limestone. 

Finally  the  following  table  has  been  prepared  to  shew  the  close  re- 
semblance which  the  fauna  of  the  Devonian  rocks  of  the  Mackenzie 
Biver  district,  as  exemplified  in  these  pages,  beai-s  to  that  of  the  same 
formation  in  Eui'ope  or  upon  the  Eui'opean  side  of  the  Atlantic. 


Maokbnsue  River  District. 

Aulopora  serpens. 
Cyathophyllum  arcticam. 
Cyatbophyllum  csespitosum. 
Cyathophyllum  Athabascensis. 
Campopbyllum  ellipticum. 
Phillipsastrsea  Hennahi. 
Pachyphyllum  Devoniense. 
Pachypora  oervicomis. 


EUROPA 

Aulopora  serpens. 
Cyathophyllum  hexagonum. 
Cyathophyllum  ceespitoeum. 
Cyathophyllum  ceratites.  Goldfuss. 
Campopbyllum  Seetenicum,  Schluter. 
Phillipsastrtea  Hennahi. 
Pachyphyllum  Devoniense. 
Pachypora  oervicomis. 
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Spirorbis  omphalodes. 
Stomatopora  moniliformis. 
Strophaloeia  prodactoides. 
Productella  subacaleata,  var.  cataracta. 
Productella  spinulicosta. 
Orthis  striatula 
Spirtfera  disjuncta. 
Spirifera  cyrtinseformis. 
Spirifera  glabra,  var.  Franklini. 
Spirifera  Richardsoni,  Meek. 
Cyrtina  Hamiltonensis. 
Atrypa  reticularis. 
A  try  pa  reticularis,  var.  aspera. 
Rhynchonella  pngniis. 
Rbynchonella  cnboides. 
Pentamerus  galeatus. 
Stringocephalus  Burtini. 
Newberria  Isevis,  Meek.  (Sp.) 
Pterinea  flabellum. 
Paracyclas  elliptica. 
Proetus  HaldemaniiHall. 


EUBOPB. 

Spirorbis'  omphalodes. 

Hippotboa  Devonica,  (Eblert. 

Stropbalosia  productoides. 

Productella  subaculeata. 

Productella  spinulicosta. 

Orthis  striatula. 

Spirifera  diejuncta. 

Sp.  aperturatus,  var.  cuspidatus. 

Spirifera  glabra. 

Spirifera  undifera,  Rcemer. 

Cyrtina  heteroclita  (Auct.) 

Atrypa  reticularis. 

Atrypa  reticularis,  var.  aspera. 

Rbynchonella  pugnus. 

Rbynchonella  cuboides. 

Pentamerus  galeatus. 

Stringocephalus  Burtini. 

Rensselseria  amygdalina,  Goldfnss  (Sp.) 

Pterinea  fascicnlata,  Goldfuss. 

Lucina  proavia,  Goldfuss. 

Proetus  Haldemani. 
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6.   TJie  Fossils  of  the  Devonian  Rocks  of  the  islands^  shores  or  immediate 

vicinity  of  Lakes  Manitoba  and  Winnepegosis. 

INTRODUCTION. 

The  northern  extrpmity  of  Lake  Winnepegosis,  it  may  be  well  to  pre- 
mise, is  in  the  District  of  Saskatchewan,  but  by  far  the  larger  portion  of 
that  lake  and  the  whole  of  Lake  Manitoba  are  in  the  province  of  Mani- 
toba. The  shores  of  the  southern  portion  of  Lake  Manitoba  are  so  low 
and  flat  as  to  exhibit  no  rock  exposures,  and  the  area  from  which  the 
fossils  referred  to  in  this  report  are  collected  is  included  between  latitudes 
5r  and  SS**  N,  and  longitudes  98°  30'  and  lOr  10'  W. 

Prior  to,  the  year  1888  but  little  was  known  of  the  fauna  of  the  Devo- 
nian rocks  of  the  islands  and  shores  of  Lakes  Manitoba  and  Winnepeg- 
osis, or  of  the  geographical  distribution  and  stratigraphical  relations  of 
these  rocks.  Up  to  that  date,  the  little  that  was  known  on  either  of 
these  topics  is  to  be  found  in  Professor  H.  Youle  Hind's  official  "  Report 
on  the  Assiniboine  and  Saskatchewan  Exploring  Expedition,"  published 
at  Toronto  by  the  Ontario  Government  in  1859,  and  in  Mr.  (now  Dr.) 
J.  W.  Spencer's  "  Report  on  the  country  between  the  Upper  Assiniboine 
River  and  Lake  Winnepegosis  and  Manitoba,"  published  at  Montreal  in 
1875,  in  the  Report  of  Progress  of  the  Geological  Survey  of  Canada  for 
1874-75. 

In  the  earlier  of  these  two  publications  the  existence  in  Manitoba  of 
rocks  of  Devonian  age  was  first  announced  by  Mr.  E.  Billings,  on  the 
evidence  of  a  few  fossils  collected  by  Prof.  Hind  at  Snake  Island,  Lake 
Winnipegosis,  and  at  Manitoba  Island,  Lake  Manitoba,  which  were  pre- 
sented by  or  through  him  to  the  Museum  of  the  Survey.  The  fossils  from 
Snake  Island,  as  identified  or  described  by  Mr.  Billings  in  the  twentieth 
chapter  of  Prof.  Hind's  report,  are  as  follows :  Atrypa  reticiilaris,  L.,  and 
its  var.  aspera  ;  Orthis  loivensis,  Hall ;  "  two  small  species  of  Froductus  ;" 
"  Lucina  elliptica^  Conrad  ;"  Lucina  occidentalis,  Billings  (sp.  nov.) ;  two 
species  of  Etbomphalus ;  "  a  fragment  of  a  Loxoneina,  most  probably  L, 
nexilis^' ;  "  fragments  of  OrtJvoceras,  Gomphoceras,  and  a  species  of  Nau- 
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tiln8  or  Gi/roceras.^'  In  reference  to  these  Mr.  Billings  remarks  that 
■**  although  we  have  none  of  the  characteristic  spirifers,  corals  or  trilobites 
to  guide  us,  yet  I  think  that  upon  the  evidence  of  the  above  fossils  we 
can  safely  say  that  this  locality  is  Devonian  and  most  probably  about  the 
age  of  the  Hamilton  group."  The  fossils  from  Manitoba  Island,  he  adds, 
**  are  mostly  the  same  as  those  from  Snake  Island,  with  the  exception  of 
two  species  of  Chonetes  and  fragments  of  a  large  fish.  There  is  also  here 
a  large  Stromatoj^ra,  probably  S.  concentricay 

The  present  writer  has  never  seen  the  specimens  referred  to  by  Mr.  Bil- 
lings as  **  two  small  species  of  Productiis,^^  and  as  "  two  species  of  Euom- 
phaJus  "  ;  but,  apart,  from  these,  the  following  is  submitted  as  an  amended 
list  of  the  species  obtained  by  Prof.  Hind  at  Snake  Island  :  Orthis  stri- 
atula,  Schlotheim  {=0.  lowensis  of  Billings  and  Meek) ;  Atrypa  reticu- 
laris, L.  ;  Atrypa  reticularis,  var.  asjyera,  Schl.  ;  Paracycia^  elliptica, 
Hall,  non  Conrad,  of  which  Lucina  occidental  is,  Billings,  which  is  incor- 
rectly figured  by  his  artist,  is  only  a  distorted  form,  both  it  and  the  typi- 
cal P,  elliptica  being  very  doubtfully  distinct  from  P.  lirata,  Conrad ; 
Loxonema,  species  undeterminable,  the  specimen  being  a  mere  fragment ; 
Orthoceras  Ilindii  ( =  Actinoceras  Hindii,  Whiteaves,  but  not  a  true 
Actinoceras)  ;  Oomphoceras,  species  undeterminable ;  and  Gyroceras  siih- 
maTnillatum,  Whiteaves.  The  four  specimens  of  Chonetes  collected  by 
Prof.  Hind  at  Manitoba  Island,  and  seventeen  precisely  similar  ones 
obtained  by  Mr.  Tyrrell  and  the  present  writer  at  the  same  locality  in 
1888,  are  all  clearly  referable  to  a  single  species,  which  is  described  and 
figured  in  this  report  under  the  name  Chonetes  Manitohensis.  The  expo- 
sures of  Devonian  limestone  examined  by  Prof.  Hind  are  those  at  Flat 
Rock  Point,  Steep  Rock  Point  and  Manitoba  Island,  on  or  in  Lake  Mani- 
toba, and  at  Snake  Island,  in  Lake  Winnipegosis. 

In  1874  Dr.  J.  W.  Spencer  examined  several  outcrops  of  Devonian 
rocks  on  the  shores  of  Swan  Lake,  Manitoba,  and  Lake  Winnipegosis,  and 
gave  the  name  of  Dawson  Bay  to  the  north-western  portion  of  the  latter, 
in  honour  of  Sir  J.  W.  Dawson,  the  principal  of  McGill  University. 
About  a  page  and  a  half  (pp.  61-62)  of  Dr.  Spencer's  Report  is  devoted 
to  a  general  description  of  Lakes  Winnipegosis  and  Manitoba,  and  two 
pages  (pp.  67-68)  to  an  account  of  the  "  Deposits  of  Devonian  Age  "  in  ^ 

■and  around  Lake  Winnipegosis  and  Swan  Lake.  On  page  68  he  states 
that  "  the  best  localities  for  fossils,  so  far  as  my  observation  extended,  are 
Warren  Island,  in  Swan  Lake,  and  Points  Wilkins  and  CarroUida,  on 
Dawson  Bay.  The  palaeozoic  fossils  which  I  collected  have  been  deter- 
mined by  Mr.  Billings,  who  pronounces  them  all  to  be  of  Devonian  age. 
The  following  were  collected  from  rocks  in  situ  at  the  above  localities : 
Athyris,  Cyrtina,  Atrypa  aspera,  A.  reticularis  (Devonian  type),  Spirifera 
and    Orthis.^'    The  ^^  Athyi^is"   of   this   list   is  A.  vittata.  Hall,  and  the 
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"  Cyrtina  "  most  probably  C.  Hamiltonenaia  of  Hall.  "  The  following," 
he  says,  "were  obtained  on  the  western  shore  of  Dawson  Bay,  from  slabs 
apparently  derived  from  the  neighbouring  cliffs  :  Becfiptactilites  (?),  Favo- 
sites  (2  species),  Syringopora,  Acervularia  profunda  (this  occurs  in  the 
Hamilton  group  in  Iowa),  HeJiophyllum  (like  //.  Halli),  Diphyphyllum^ 
Stromatopora,  crinoidal  columns,  Oypidula,  Rhynchonella^  Airy  pa  reticu- 
laris, Athyris,  StropJiomenay  a  brachiopod  resembling  Stringocephalus, 
EuompJia^us,  Pleurotomaria,  Bellerophon  s.nd  Phillipsia.^^  The  specimens 
referred  to  in  this  list  as  "  Receptaciilites  (?) "  are  two  worn  examples  of 
Sphcerospongia  tessellata  ;  the  two  species  of  Favosites  are  F.  Gothlandica, 
var.,  and  Pachypora  cervicomis ;  the  "  Heliophyllum  like  //.  HaJli  "  is  a 
new  species  of  Actinocystis,  which  will  be  found  described  and  figured  in 
this  report  as  A.  variabilis  ;  the  "  Gypidula"  is  Pentamerus  comis ;  the 
"brachiopod  like  Stringocephalus^^  is  S.  Burtini;  the  "Huomphaius^'  is  a 
small  species  of  Straparollua  here  described  and  figured  as  *S^.  Jilicinctus  ; 
the  "  BeUerophon  *'  appears  to  be  B.  Pelops,  Hall,  and  the  "  Phillipsia  "  a 
variety  of  Proetus  Haldeinani.  To  this  list,  also,  may  be  added  Orthothetes 
Chemungensis,  var.,  and  Conocardium  Ohioense,  Meek,  which  Prof.  Whit- 
field says  is  the  young  of  C.  trigonale,  Hall,  though  Prof.  Hall  iiimself 
says  that  his  C.  trigonale  is  a  synonym  of  Conrad's  C.  cuneus.  Finally, 
Dr.  Spencer  says,  "among  other  specimens  which  had  evidently  been 
transported  from  a  greater  or  less  distance,  there  were  Pentainerua,  Atrypa 
reticularis,  A.  aspera,  Strophomena,  Chonetes,  Euomphcdus,  <fec.  The 
"  Pentamerus  "  of  this  list  is  a  Silurian  species,  which  has  since  been  des- 
cribed by  the  present  writer  under  the  name  P.  decussatus,  and  which, 
so  far,  has  only  been  found  in  place  at  the  foot  of  the  Grand  Rapids  of 
the  Saskatchewan. 

By  far  the  most  complete  examination  of  the  geology  around  Lakes 
Manitoba  and  Winnipegosis  that  has  yet  been  made,  was  effected  by  Mr. 
J.  B.  Tyrrell,  M.A.,  B.Sc,  of  this  Survey,  in  the  summer  seasons  of  1888 
and  1889.  All  the  rock  exposures  on  the  islands,  shores  and  immediate 
vicinity  of  these  two  lakes  were  examined  by  Mr.  Tyrrell,  who  outlined 
the  boundaries  of  the  belt  of  Devonian  rocks  across  this  tract  of  country, 
discovered  many  new  fossils  in  these  rocks,  and  traced  out  the  horizons  in 
which  these  fossils  occur,  as  well  as  the  stratigraphical  relations  of  the 
different  bands  of  limestone  to  each  other  and  to  the  Cretaceous  rocks  by 
which  they  are  overlaid.  In  1888  he  discovered  a  small  exposure  of  rocks 
of  Silurian  (Upper  Silurian)  age  at  Davis  Point,  Portage  Bay,  Lake  Mani- 
toba, and  in  1889  a  large  area  of  rocks  of  the  same  age  on  the  north- 
eastern shore  of  Lake  Winnipegosis.  During  both  these  years  he  was 
assisted  by  Mr.  D.  B.  Dowling,  B.A.Sc.,  in  a  topographical  survey  of  this 
district  and  in  the  collection  of  fossils,  and  in  the  summer  of  1888  the 
present  wnter  had  the  pleasure  of  visiting  nearly  all  the  fossiliferous  ex- 
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posures  in  or  around  Lake  Manitoba  in  company  with  Mr.  Tyrrell.  The 
collections  of  fossils  which  Mr.  Tyrrell  obtained  from  the  Devonian  rocks 
of  the  neighbourhood  of  these  two  lakes  on  the  occasions  referred  to,  and 
which  will  form  the  subject  of  the  present  report,  are  among  the  largest 
and  most  important  that  have  been  brought  back  by  any  of  the  Survey 
explorers  for  many  years.  The  species  represented  in  these  collections 
are  of  unusual  interest,  not  only  on  account  of  the  number  of  new  forms 
among  them,  but  also  as  showing  the  close  relations  that  exist,  in  so  many 
respects,  between  the  fauna  of  these  rocks  and  that  of  the  Devonian  rocks 
of  Europe.  As  several  of  the  localities  mentioned  in  this  report  are  not 
to  be  found  in  any  of  the  older  maps,  it  may  be  mentioned  that  they  are 
all  laid  down  on  the  "  Geological  Map  of  North-western  Manitoba  and 
portions  of  the  districts  of  Assiniboia  and  Saskatchewan,"  recently  pub- 
lished by  this  Survey,  and  here  referred  to  as  Mr.  Tyrrell's  map. 

The  whole  of  the  species  enumerated  or  described  in  this  paper  appear 
to  be  from  the  Middle  or  Upper  Devonian,  in  the  sense  in  which  these 
terms  have  been  recently  used  by  Kayser,  Tschernyschew  and  other  Euro- 
pean writers.  By  far  the  larger  number  are  from  the  Stringocephalus 
zone,  and,  in  order  to  avoid  repetition,  a  capital  s  (S)  will  be  prefixed 
to  the  names  of  each  of  these.  According  to  Mr.  Tyrrell,  the  rocks 
which  are  here  called  Middle  Devonian,  consist  of  "  a  series  of  dolomites 
which  extend  upward  from  the  basal  beds  at  Devils  Point,  Lake  Winni- 
pegosis,  to  the  upper  beds  exposed  on  the  islands  and  shores  of  Dawson 
Bay,  in  which  Stringocephalus  is  particularly  abundant.  The  Upper 
Devonian  of  this  district  consists  of  a  series  of  more  or  less  impure  lime- 
stones, extending  from  the  lowest  beds  at  Onion  Point,  Lake  Manitoba ; 
Snake  Island,  Lake  Winnipegosis,  and  a  few  other  localities,  through  the 
light  grey  shales  "  (of  the  Cuboides  zone^  "  on  the  Red  Deer  River,  &c., 
to  the  light  pinkish  limestones  at  Point  Wilkins." 

In  the  preparation  of  this  paper  the  writer  is  indebted  U)  Mr.  L.  M. 
Lambe,  F.G.S.,  of  this  Survey,  for  valuable  assistance  in  ascertaining  the 
exact  character  of  many  of  the  species,  especially  the  internal  structures- 
of  the  corals  and  the  minute  generic  and  specific  features  of  the  Polyzoa  ; 
to  Dr.  Fritz  Freeh,  of  Halle,  Germany,  who  paid  a  short  visit  to  Ottawa 
in  October  last,  for  critical  suggestions  in  regard  to  the  afiinities  of  the 
Cyathophyllidae;  and  to  Mr.  E.  O.  Ulrich,  of  Newport,  Kentucky,  for 
notes  on  the  specific  relations  of  some  of  the  Polyzoa. 

The  classification  followed,  as  in  previous  parts  of  this  volume,  is 
mainly  that  adopted  by  Dr.  Karl  Zittel  in  his  "  Handbuch  der  Palseonto- 
logie,"  but  the  corals  are  arranged  in  conformity  with  Dr.  Freeh's  memoir 
on  the  Cyathophyllidae  and  Zaphrentidse  of  the  German  Middle  Devonian* 

♦  PfdffiODtol.  Abhandl.  herausgeg.,  von  W.  Dames  &  E.  Kayser.   Berlin,  1886.    VoL 
III  pt.  3. 
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and  the  Polyzoa  or  Bryozoa  in  accordance  with  Mr.  Ulrich's  recently 
published  monograph  of  the  "  Palaeozoic  Bryozoa,"  in  the  eighth  volume 
of  Reports  of  the  Geological  Survey  of  Illinois. 


Determinations  and  Descriptions  of  Species. 


RECEPTACULITID-^. 


(S.)  SPHiEROSPONGIA   TE8SELLATA,    Phillips.     (Sp.) 


Plate  33.     All  the  figures. 

SpJufroiiittH  tesitellcUtut,  Phillips.     1841.     Pal.  Foss.  Dev.,   Coniw.  &  W.  Somers., 

p.  135,  pi.  lix,  fig.  49. 
Echiiiospharit^  te^sellattiSy  Murch.,  De  Verneuil  &  Keyserling.    1845.     Geol.  Russ., 

&c.,  vol.  II,  p.  381,  pi.  xxvii,  fig.  7. 
Sphtjtranitea  tej*«ellatus  Bowerbank.     1845.    Ann  &  Mag.  Nat.   Hist.,  p.  299. 

Austin.  "       lb.,  p.  406.  • 

Proboscis  of  crinoid.     G.  &  F.  Sandberger.     1850-56.  Verstein  des  Rhein.    Schicht. 

— Syst.,  pp.  384,  385. 
Sphoerospongia  ttsstlUUa,  Pengelly.     1861.     Geologist,  vol.  IV,  p.  340,  pi.  v. 
Pasceoliu    ttMeUatus    et  Rathii,  Kayser.     1875.      Zeitschr.     der.    deutsch.    Geol. 

Gesellsch.,  p.  780,  t.  xx. 
Polygonosphceritts  ttSHellatwi^  F.  Roemer.     1880.     Leth.  Pal.  vol.  I,  p.  297,  fig.  54. 

Zittel.     1880.     Handb.  der  Pal»ont.,  vol.  I,  p.  106. 
Dictyophyton  gerolsteineitset  F.  Roemer.  1883.  Zeitschr.  der.  deutsch.  Geol.  Gesellsch, 

vol.  XXXV,  p.  706,  fig.  b. 
Sphcerosporigia  tessellata,  Hinde.     1884.     Quart.    Joum.  Geol.  Soc.  Lond.,  vol.  XL, 

p.  840,  pi.  xxxvii,  figs.  1,  la — c. 


Two  badly  worn  and  loose  specimens  of  a  fossil  which  E.  Billings  refer- 
red with  doubt  to  the  genus  ReceptacuJites* ^  were  collected  by  Dr.  J.  W. 
Spencer  in  1874,  on  the  western  shore  of  Dawson  Bay,  Lake  Winnipeg- 
osis.  On  examining  these  specimens  in  the  spring  of  1888,  the  writer 
became  convinced  that  they  are  identical  with  the  Sphcerospongia  tesael- 
iata,  Phillips,  (sp.)  as  described  and  figured  by  Dr.  G.  J.  Hinde  and 
others.  A  single  specimen  of  the  same  species  was  collected  by  Mr.  A. 
P.  Low,  in  1886,  at  the  Limestone  rapids  of  the  Fawn  branch  of  the 
Severn  River. 

In  July,  1888,  four  tolerably  good  specimens  of  S.  tessellata  were 
obtained  by  Mr.  J.  B.  Tyrrell  and  the  writer  on  the  north-west  shore  of 
Lake  Manitoba,  at   Pentamerus   Point.     Two  of  these  specimens  were 


Geol.  Surv.  Canada,  Rep.  Progr.  1874-75,  1875,  p.  68. 
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loose,  but  the  other  two  were  found  in  place,  in  a  pale  yellowish-brown 
coloured  or  nearly  white  dolomite  of  Devonian  age,  associated  with  Striny- 
oceplialus. 

In  1889,  a  large  number  of  specimens  of  a  Spharospongiay  which,  in 
the  writer's  judgment,  are  undoubtedly  identical  with  S.  tessellata,  were 
collected  by  Messrs.  Tyrrell  and  Dow  ling  at  several  localities  on  the 
shores  and  islands  of  Dawson  Bay,  especially  on  its  south-eastern  shore, 
at  a  point  four  or  five  miles  north  of  the  mouth  of  Shoal  River,  called 
Whiteaves  Point  on  Mr.  Tyrrell's  map.  These  specimens,  some  of  which 
are  in  unusually  fine  condition,  were  obtained  in  place,  from  a  partly 
compact  and  partly  vesicular  dolomite,  also  holding  Stringocephalus. 
The  originals  of  all  the  figures  on  plate  xxxiii  are  from  Dawson  Bay. 

At  this  locality  the  specimens  are  more  or  less  curved  or  twisted,  espe- 
cially near  the  base,'  the  most  curved  specimen  collected  being  that  repre 
sented  by  fig.  6.  They  vary  considerably  in  shape,  size  and  proportions, 
but  they  all  enclose  a  large  central  cavity.  In  some  specimens  the  contour 
is  subpyriform  (figs.  1,  and  10)  and  the  height  not  much  greater  than  the 
maximum  breadth.  Others,  again,  are  subcorneal  (fig.  9),  arcuate  and 
club-shaped  {^g.  6),  or  even  almost  cylindrical  (fig.  4),  and  the  latter,  of 
course,  are  much  higher  than  broad. 

The  details  of  their  structure  have  been  carefully  studied  by  Mr.  L.  M. 
Lambe.  He  finds  "  that,  with  the  exception  of  a  basal  circlet  and  a  very 
small  area  at  the  summit,  the  whole  of  the  outer  surface  of  the  organism 
consists  of  close  fitting  hexagonal  plates,  which  are  slightly  convex  on 
their  outer  surface,  arranged  in  alternating  vertical  rows,  and  that  each 
plate  has  a  small  rounded  elevation  or  tubercle  in  the  centre,  as  described 
and  figured  by  Phillips,  Hinde  and  others.  In  addition  to  the  central 
elevation,  each  of  the  hexagonal  plates  in  the  Dawson  Bay  specimens  is 
marked  by  a  few  lines  of  growth  parallel  to  the  periphery,  as  shown  in 
fig.  2. 

The  base  of  the  organism  is  entirely  closed,  pointed  and  composed  of 
four  longitudinally  elongated,  five-sided  plates,  as  represented  in  figs.  5 
and  5a.  These  basal  plates  are  marked  with  sculpture  lines  similar  to 
those  of  the  hexagonal  plates,  but  in  each  of  the  basals  the  central  or 
subcentral  portion  is  developed  into  a  comparatively  large  protuberance. 

The  external  characters  of  the  summit  are  not  yet  satisfactorily  known, 
but  in  the  only  specimen  in  which  any  portion  of  it  is  preserved  (tig.  1) 
the  appearance  is  as  there  indicated,  and  there  are  no  indications  that  the 
summit  was  covered  by  hexagonal  plates. 

The  interior  of  the  fossil  presents  the  appearance  of  a  number  of  inter- 
locking, hollow  cruciform  *  spicules,'  each  of  which  has  its  central  and  undi- 
vided portion  anchylosed  to  the  centre  of  the  inner  surface  of  one  of  the 
hexagonal  plates.     The  four  rays  of  each  *  spicule '  lie  in  a  plane  parallel 
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to  that  of  the  plate  of  which  they  form  a  part,  and  project  considerably 
beyond  its  margin,  but  in  two  of  the  rays  the  general  direction  is  vertical, 
and  in  the  other  two  horizontal  or  lateral.  All  the  rays  are  thickened  at 
their  junction  with  each  other,  striated  longitudinally,  and  taper  gra- 
dually to  an  acute  point.  The  horizontal  or  lateral  rays  are  longer  than 
the  vertical,  and  the  former  are  curved  slightly  inward  and  downward. 
The  distal  rays,  or  those  vertical  rays  which  are  directed  forward,  incline 
slightly  inward,  and  the  proximal  rays,  or  those  vertical  rays  which  are 
directed  backward,  incline  as  slightly  outward. 

The  rays  of  the  *  spicules '  of  immediately  adjacent  plates  interlock  in  a 
very  regular  manner,  as  shown  by  Dr.  Schluter  in  his  figure  of  S,  megor- 
raphis*  and  as  specially  indicated  in  fi^.  1  a,  of  plate  xxxiii,  in  which  the 
dotted  lines  represent  the  relative  position  of  the  hexagonal  plates.  The 
distal  ray  of  each  *  spicule  '  passes  behind  or  inside  of  the  proximal  ray  of 
the  *  spicule '  inmiediately  above  it.  The  lateral  rays  of  each  *  spicule ' 
pass  between  the  distal  and  proximal  rays  of  the  *  spicules  '  lying  to  the 
right  and  left  of  it,  while  the  right  lateral  ray  of  each  '  spicule '  passes 
above  the  left  lateral  ray  of  the  corresponding  *  spicule '  in  the  second  row 
to  the  right  of  it. 

In  the  narrow  portion  next  to  the  base  the  *  spicules  '  appear  to  be  par- 
tially amalgamated  and  are  less  clearly  defined,  so  that  this  part  of  the 
fossil  often  presents  a  longitudinally  ribbed  appearance,  the  ribs  being 
rounded  or  flattened  and  convergent  posteriorly. 

At  the  summit  the  distal  rays  of  the  last  two  or  three  *  spicules  '  in 
each  longitudinal  row  are  prolonged  and  convergent  and  ultimately  meet 
together  at  its  apex.  These  prolonged  summit  rays  are  hollow  and  flat- 
tened laterally  and  the  central  summit  area  formed  by  them  is  about  four- 
teen millimetres  broad  at  the  base,  in  the  only  specimen  (fig.  1.)  in  which 
it  is  preserved. 

In  attempting  to  free  the  organism  from  the  matrix,  the  rock  in  these 
specimens  from  Dawson  Bay  often  carries  with  it  the  outer  covering  of 
hexagonal  plates.  The  result  of  the  fracture  of  these  plates  from  the 
*  spicules '  of  which  they  formed  a  part,  is  shown  in  fig.  1  a.  When  the 
rays  of  the  *  spicules '  are  not  present,  which  is  often  the  case,  their 
original  shape  and  position  are  indicated  by  corresponding  moulds  of  their 
exterior  in  the  matrix.  The  spaces  between  the  spicules,  also,  are  repre- 
sented by  raised  ridges  crossing  each  other  at  right  angles  and  directed 
diagonally  across  the  specimen,  thus  giving  the  peculiar  reticulated  appear- 
ance shewn  in  figs.  1  and  4. 

The  maximum  breadth  of  the  largest  specimen  collected,  which  is  too 
imperfect  to  show  the  height,  is  fifty  six  millimetres.     The  most  perfect 


*  Zeitschr.  der  Deutsch.  geol.  gebsellsch.,  1887,  vol.  XXXIX,  pi.  i,  fig.  6. 
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specimen  is  forty  mm.  high  and  twenty  eight  mm.  in  its  maximum  breath. 
In  the  central  portion  of  this  specimen  the  dimensions  of  the  rays  of  the 
'  spicules,'  as  measured  from  the  centre  of  each  *  spicule,'  are  as  follows  : 
length  of'the  proximal  rays,  3*5  mm.,  length  of  the  horizontal  or  lateral 
rays  5*5  mm. ;  thickness  of  the  rays  at  their  bases  9  mm.  The  dimensions 
of  the  four  basal  plates  shown  in  figs  5  and  5a  are,  length  4*5  mm., 
breadth  3*0  mm.  The  subcylindrical  specimen  represented  by  fig.  4  is 
rather  more  than  35  mm.  in  height,  and  12*5  mm.  in  its  greatest  breadth." 

This  species  is  the  type  of  Pengelly's  genus  Spluerospongia^  which  was 
first  characterized  in  1861,  and  of  Ferdinand  Roemer's  genus  Polygonos- 
phcerites,  which  was  published  in  1880.  It  is  still  doubtful  which  of 
these  names  should  be  retained,  the  first  having  been  given  on  the  hypo- 
thesis that  the  organism  was  originally  a  sponge,  and  the  second  on  the 
assumption  that  it  was  not.  Of  late  years  Phillips'  species  has  been 
referred  to  Sphcerospongia  by  Dr.  G.  J.  Hinde  in  1884  (op.  cit.)  and  by 
Dr.  Clemens  Schluter  in  1887*,  but  to  Polygo'no»pJicerite8  by  Zittel  in 
1883f,  and  by  Herr  RauffJ,  as  well  as  by  Professors  Nicholson  and 
Lyddeker  in  1889§.  Dr.  Hinde  claims  that  it  is  a  Lyssakine  Hexactinel- 
lid  sponge,  but  Herr  Rauff  maintains  that  it  and  the  Receptaculitidae  are 
not  silicious  organisms,  but  that  their  skeletons  were  originally  calcareous 
and  the  silicious  specimens  mere  pseudomorphs,  or  the  result  of  subse- 
quent silicification.  The  group  therefore,  he  concludes,  cannot  be  referred 
to  the  Hexactinellid  sponges,  and  its  systematic  position  is  still  entirely 
uncertain.  In  the  present  Report,  however,  the  generic  term  Spliasrospon- 
gia  is  still  retained,  though  not  without  some  hesitation,  on  the  ground 
that  the  hypothesis  that  the  type  of  the  genus  was  not  a  sponge,  has  not 
yet  been  conclusively  proved. 

A  specimen  of  a  Sphcerospongia  which  appears  to  be  indistinguishable 
from  the  present  species,  has  been  figured  under  the  name  S.  comucopi(r, 
Groldfuss  (Sp.)ll'by  Dr.  Schluter,  who  states  that  it  was  recorded  (aufge- 
fiihrt)  by  Goldfuss  in  1832  as  occurring  in  the  Devonian  rocks  of  the  Eifel 
and  named  by  him  Scyphia  comucopi(B.  The  volume  in  which  the  latter 
name  was  first  indicated  is  inaccessible  to  the  writer,  but  it  would  seem 
that  the  species  was  never  properly  characterized  by  Groldfuss,  and  hence 
that  his  specific  name  cannot  be  accepted  as  prior  to  Phillips',  for,  on  page 
30  of  Davidson's  Monograph  of  the  British  Devonian  Brachiopoda  the 
following  passage  occurs.     "In  1833"  (according  to  Dr.  Schluter  this 


*  Zeitschr.  der  Deutsch.  geol.  Gfesellach.,  Berlin,   vol.  XXXIX,  p.  IS,  pL   1,  figs.  1 
and  2. 
t  Handbuch  der  Paleeontologie,  vol.  I,  p.  728. 
X  Zeitschr.  der  Deutsch.  geoL  Gesellsch.,  Berlin,  vol.  XL,  p.  609. 
§  Man.  Palaont.,  1889,  vol.  II,  App.,  pp.  1563-64. 
II  Zeitschr.  der  Deutsch.  geol.  Gesellsch.,  1887,  voL  XXXIX,  pL  1,  figs.  1  and  2. 
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should  be  1832)  "Goldfuss  appended  a  list  of  fossils  to  Von  Dechen's 
translation  of  Sir  Henry  de  la  Beche's  *  Manual  of  Geology '  and  intro- 
duced a  number  of  new  names  without  description  or  illustration,  and  has 
thus  furnished  us  with  another  instance  of  the  confusion  that  can  be 
created  by  the  pernicious  effect  of  manuscript  names." 


SPONGI^. 
(S.)     AsTRjEOSPONOiA  Hamiltonensis,  Meek  and  Worthen. 

For  the  synonymy  of  this  species  see  page  197. 

East  side  of  Lake  Winnipegosis,  on  a  small  island  east  of  the  south  end 
of  Birch  Island,  and  about  four  miles  north-east  of  Wade  Point :  a  single 
six-rayed  spicule,  which  appears  to  be  essentially  similar  to  that  repre- 
sented on  plate  xxviii  (figs.  1  and  la)  of  the  present  volume. 

ANTHOZOA. 

ZOANTHARIA. 

Cyathophyllum,  Goldfuss. 

Group  of  Cyathophyllum  helerophyUxim,  M.  Edwards  and  Haime. 

Cyathophyllum  vermiculare,  Goldfuss,  var.  pr.£cursor,  Freeh. 

Plate  35,  figs.  1,  la  and  lb. 

t 

Antroq/cUhuH  i*ermic%darvs^  Ludwig.  1866.  Korallen  aus  palteolithischen  Formation 

(Palseontographica,  vol.  XIV.)  t.58. 
Cyathophyllum  vermiadart,  Goldf.  mut.  n.  pra^curHor,  Freeh.  18H6.  Die  Cyathophyl- 

liden  und  Zaphrentiden  des  deutschen  Mitteldevon,     (Palseontol. 

Abhandl.,  Dames  and  Kayser,  vol.  Ill)  p.  63,  pi.  ii.  (xiv.)  figs.  4, 

6,  7,  8,  9,  10. 

Red  Deer  River,  at  the  Upper  Salt  Spring  and  about  five  miles  from 
Dawson  Bay,  Lake  Winnipegosis,  D.  B.  Dowling,  1888 :  one  small  speci- 
men. Lake  Winnipegosis,  at  the  south  end,  on  a  small  island  near 
Charlie  Island  (the  specimen  figured)  and  at  the  north  end  of  Snake  Island 
(one  specimen) ;  also  on  the  south-west  side,  at  the  north  side  of  South 
Manitou  Island  (one  specimen),  and  on  the  south-east  side,  at  Point  Bra- 
bant (one  specimen^ :  J.  B.  Tyrrell  and  D.  B.  Dowling,  1889.  Red  Deer 
River,  near  the  Lower  Salt  Spring,  and  two  or  three  miles  from  Dawson 
Bay  (four  specimens)  and  at  the  Upper  Salt  Spring,  two  or  three  miles 
further  up  the  river  (six  specimens) :  J.  B.  Tyrrell,  1889. 
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The  identification  of  the  specimens  from  these  localities  with  the  Euro- 
pean coral  named  above,  is  given  on  the  authority  of  Dr.  Freeh  himself, 
who  examined  the  whole  of  them  carefully  during  a  visit  to,  Ottawa  in 
October,  1881.  The  individual  figured  represents  a  short  and  broad  form 
of  this  coral,  others  being  much  longer  in  proportion  to  their  breadth, 
and  more  narrowly  sub-cylindrical.  These  latter  approach  very  nearly  in 
form  to  the  C.  Richai'dsoni^  of  the  Devonian  rocks  of  the  Mackenzie  River 
basin,  which  belongs  to  this  section  of  the  genus,  but  according  to  Dr. 
Freeh,  the  septa  of  C.  RicJiardsoni  are  thicker  and  less  numerous  than 
those  of  his  C.  vermiculare,  var.  pra^cursor. 

Group  of  Cyathophylhun  ceratites.  Goldfuss.* 
Cyathophyllum  dianthus,  Goldfuss.     Teste  Freeh. 

CycUhophyllum  dianthuny  Goldfuss.  1826.  Petref.  German,  vol.  I.,  p.  34,  pL  x\i.  figs. 

1  b,  c,  d,  but  not  figs,  la-e,  nor  pi.  xv.,  fig.  13. 
"  "         Freeh.  18£C6.     Die  Cyathophyll.  und  Zaphrent.    des  deuts- 

ches  Mi ttel. -Devon,   (in  vol.  III.    of  Dames  k  Kayser's 
Paloeontol.  Abhandl. ),  p.  68,  which  see  for  a  full  list  of 
synonyms  of  European  specimens  of  this  species. 
CycUhophyllum  ctfAptfof^um,  Whiteaves,  non  Goldfuss.  Pars.  1891.     This  volume, 
*  p.  200,  pi.  xxvii. ,  figs.  7  and  8. 

Dr.  Freeh,  who  has  examined  the  specimens  referred  to  C.  cfFspUosuniy 
Goldfuss,  on  page  200  of  the  present  volume,  thinks  that  the  small  mass 
of  loosely  aggregated  corallites  from  the  Peace  River,  collected  by  Professor 
Macoun  in  1875,  is  conspecific  with  C.  cfpsjrUo8uni,  but  that  the  simple, 
or  nearly  simple,  specimens  from  the  Hay  River,  collected  by  Mr.  McCon- 
nell  in  1887,  are  refei*able  to  C.  dianthus,  Goldfuss.  A  single  example 
of  a  coral  which  has  precisely  the  same  internal  structure  as  these  Hay 
River  specimens  of  C.  dianthus,  and  which  differs  from  them  chiefly  in 
having  six  lateral  buds,  was  collected  by  Mr.  Tyrrell  in  1889,  at  the 
Lower  Salt  Spring  on  the  Red  Deer  River. 

Cyathophyllum  WASKASEN8E.t  (N.  Sp.) 

Plate  34,  figs.  5,  5  a,  6  and  7.' 

Corallum  simple  (tigs.  5  and  5a),  or  proliferous  and  consisting  of  a  single 
corallite  from  which  as  many  as  from  four  to  six  lateral  and  divergent 


*  Dr.  Freeh  thinks  that  the  coral  from  the  Hay  river,  described  under  the  name  of 
Campophyllum  eUipticum  on  pages  202  and  203  of  the  present  volume,  and  figured  on 
plate  XXVII  (figs.  5  and  6),  is  a  Cyathophyllum  belonging  to  this  gnx)up,  and  possibly  a 
variety  of  his  C,  Lindatromi. 

t  From  the  Cree  name  for  the  Red  Deer  River,  which,  according  to  Mr.  Tyrrell,  is 
Waskasew  Sipi. 
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buds*  proceed  (fig.  6),  or  increasing  by  calycinal  gemmation  (fig.  7),  the 
simple  forms  and  those  from  which  lateral  buds  are  produced  being  conical, 
rather  slender  and  more  or  less  curved  or  bent.  Epitheca  faintly  ribbed 
longitudinally,  transversely  striated  and  marked  also  with  a  few  irregu- 
larly disposed  constrictions  and  re-elevations,  the  results  of  periodic 
arrests  of  growth  :  calyx  rather  deep,  flat  at  the  bottom  and  with  nearly 
vertical  sides  :  primary  septa  twenty  four,  extending  about  half  way  to  the 
centre  and  slightly  irregular :  secondary  septa  equal  in  number  to  the  pri- 
maries, but  not  reaching  more  than  half  as  far  inward.  Internal  structure, 
as  seen  in  longitudinal  sections,  consisting  of  a  very  narrow  outer  zone  of 
vesicular  tissue  and  of  a  broad  inner  tabulate  area.  The  vesicles  are 
small  and  rather  regularly  disposed,  while  the  tabulse,  which  are  for  the 
most  part  complete  and  regular  in  their  disposition,  are  very  close-set  flat 
in  the  centre  but  bent  downward  at  their  outer  margins. 

Red  Deer  River,  at  the  Upper  Salt  Spring  and  about  five  miles  from 
Dawson  Bay,  Lake  Winnipegosis,  J.  B.  Tyrrell,  1889  ;  abundant.  Beardy 
Island,  Dawson  Bay,  J.  B.  Tyrrell,  1889  :  one  specimen. 

The  specimens  for  which  the  foregoing  name  is  proposed  appear  to  differ 
from  those  which  are  here  referred  to  C.  dianthtis,  in  the  much  greater 
regularity  and  completeness  of  the  tabulse  in  the  central  tabulate  area. 

Cyathophyllum  petraioides.  (N.  Sp.) 

Plate  34,  figs.  1,  la  and  2. 

Corallum  simple,  straight  or  slightly  curved,  in  well  preserved  speci- 
mens attached  to  some  foreign  body  by  a  small  and  partially  clasping 
basal  expansion,  conical  and  broadly  spreading,  the  entire  height  being  not 
much  greater  than  the  width  at  the  summit.  Outer  surface  marked  with 
faint  longitudinal  costae,  also  by  tine  transverse  striae  and  a  few  rather 
coarse  wrinkles  at  irregular  intervals.  Calyx  circular,  oblique  in  some 
specimens  but  not  in  others,  subcorneal  but  irregular  in  shape,  usually  very 
deep  and  in  most  cases  excavated  to  within  an  extremely  short  distance 
of  the  base  :  septa  about  forty  five  in  number  and  apparently  equal  in 
size,  consisting  of  mere  ridges,  which  are  acute  and  moderately  prominent 
in  the  upper  portion  of  the  sides  of  the  cup,  but  which  are  much  more 
strongly  developed  at  and  towards  its  base.  Internal  structure,  as  shown 
in  longitudinal  sections,  consisting  of  vesicular  tissue  ^^etween  the  septa : 
tabulae  almost  but  not  entirely  absent,  a  single  transverse  diaphragm  at 
the  bottom  of  the  cup  being  observable  in  two  out  of  the  ten  specimens 
collected. 

Dimensions  of  the  specimen  figured  :  greatest  height,  thirty  nine  mil- 
limetres, maximum  width,  twenty  nine  mm.     In  another  specimen  the 
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greatest  height  is  about  forty  mm.,  and  the  width  at  the  summit  thirty 
two. 

Onion  Point,  Lake  Manitoba,  J.  B.  Tyrrell  and  J.  F.  Whiteaves,  1888  : 
one  specimen. 

Small  island  at  the  extreme  south  end  of  Lake  Winnipegosis,  J.  B. 
Tyrrell,  1889  :  one  specimen.  Red  Deer  River,  at  the  Lower  Salt  Spring 
(five  specimens)  and  at  the  Upper  Salt  Spring  (four  specimens) :  J.  B. 
Tyrrell,  1889. 

This  species  is  singularly  like  a  Petraia,  both  in  its  external  shape  and 
internal  structure,  but  it  differs  from  that  genus  in  the  development  of 
vesicular  tissue  between  the  septa.  It  resembles  the  "  Zaphrentis  solida  " 
of  Hall  and  Whitfield,  from  the  Devonian  rocks  of  Iowa,  in  many  res- 
pects, but  differs  therefrom  in  the  almost  entire  absence  of  tabulae.  In 
Z.  solida  the  tabulse  are  described  as  "  distinct,  closely  arranged "  and 
"  extending  half  the  diameter  of  the  cup."  If  all  the  specimens  collected 
by  Mr.  Tyrrell  and  the  present  writer  had  been  of  small  size,  the  absence 
of  tabulae  in  them  might  be  attributable  to  their  being  immature  indivi- 
duals in  which  these  structures  were  not  yet  developed,  but,  as  a  matter 
of  fact,  most  of  the  specimens  of  C.  petraioides  are  considerably  larger 
than  the  largest  known  examples  of  Z.  solida. 

Group  of  Cyaihophyllum  hexagonum,  Groldfuss.* 
(S.)  Cyathophyllum  Anna,  Whitfield.  (Sp.) 

Stylastrtjpa  Anna,  Whitfield.    1882.     Ann.  N.  Y.  Acad.  Sci.,  p.  199. 

1890.     lb.,  p.  520,  pi.  vL,  figs.  1-5. 


II  14  i( 


Lake  Manitoba,  on  the  east  side  of  the  Narrows,  J.  B,  Tyrrell,  1888 : 
one  specimen.  Dawson  Bay,  Lake  Winnipegosis,  at  Whiteaves  Point 
(four  specimens),  and  on  a  small  island  close  to  the  north-west  end  of 
Beardy  Island  (six  specimens) ;  J.  B.  Tyrrell,  1889.  A  single  specimen  of 
a  coral  collected  by  Dr.  R.  Bell  in  1877,  from  the  Long  Portage  of  the 
Missinaibi  River,  in  the  district  of  Algoma,  and  referred  to  in  the  Report 
of  Progress  of  this  Survey  for  1887-88  (page  5,  c)  as  Cyaihophyllum 
Davidsoni,  has  since  been  found  to  be  referable  to  the  present  species. 

The  generic  name  Stj/lastrrFa  was  proposed  by  Lonsdale  in  1845,  for  a 
fossil  coral  from  the  Carboniferous  rocks  of  Russia.  The  type  of  the  genus, 
which  Lonsdale  described  and  figured  under  the  name  S.  inconferta,  has 
since  been  pronounced  to  be  a  Lithostrotion,  by  D'Orbigny,  in  the  "  Pro- 
drome de  Pal^ontologie,"  published  in  1850,  and  by  Edwards  and  Haime 


*  Dr.  Freeh  thinks  that  the  CyathophyUum  arcticum  of  Meek,  from  the  Devonian 
rocks  of  Alaska  and  the  Mackenzie  River  dintrict,  is  synonymous  with  this  species,  as 
suggested  by  the  writer  on  page  199  of  the  present  volume. 
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in  the  "Polypiers  Fossiles  des  Terrains  Palaeozoiques/'  published  in  1851. 
Morris,  in  the  second  edition  of  his  "  Catalogue  of  British  Fossils"  (1854), 
Lindstrom,  in  his  ^^  Index  to  the  genera  of  Palseozoic  Corals"  (Stockholm, 
1883),  and  Etheridge,  in  the  first  volume  of  his  "  Fossils  of  the  British 
Islands  "  (1888),  also  make  Stylastrcpa,  Lonsdale,  a  synonym  of  Litkoatro- 
tiouy  though  Zittel,  in  the  first  volume  of  his  "  Handbuch  der  Paleeonto- 
logie  (1876-80),  regards  it  as  a  synonym  of  DiphyphyUuniy  but  uses  the 
name  Stylastroia,  Fromentel,  for  a  Lia^^sic  genus  of  corals  belonging  to  the 

Although  they  agree  perfectly  with  Professor  Whitfield's  description 
and  figures  of  the  coral  from  the  Devonian  rocks  of  Ohio  which  he  calls 
Stylastroia  Anna,  it  yet  seems  to  the  writer  that  the  specimens  collected  by 
Dr.  Bell  and  Mr.  Tyrrell  are  referable  to  CyathophyHum  ratHer  than  to 
Stylastrceay  and  that  they  are  very  nearly  related  to  the  C.  rugomim  of 
Hall.  From  the  last  named  species  they  seem  to  differ  only  in  the  cir- 
cumstance that  their  septa  only  reach  about  half  way  to  the  centre  and 
that  they  are  not  continued,  as  carinations,  on  the  upper  surface  of  the 
tabulae. 

(S.)  Cyathophyllum  profundum,  Hall.  (Sp.) 

Acervularia  profunda^  Hall.  1858.  Rep.   Geol.  Surv.  Iowa,  vol.  I,  pt.  2, p.  477,  pi.  i, 

figs.  7a  b,  c. 

"  Western  shore  of  Dawson  Bay,  from  slabs  apparently  derived  from 
the  neighbouring  cliffs,^*  J.  W.  Spencer,  1874  :  two  or  three  specimens  in 
which  the  internal  structure  of  the  corallites  is  beautifully  preserved. 
These  were  identified  with  the  present  species  by  E.  Billings,  on  page  68  of 
the  Report  of  Progress  of  this  Survey  for  1874-75. 

Since  then,  precisely  similar  specimens  have  been  collected  "  in  place  "  by 
J.  B.  Tyrrell,  at  Lake  Manitoba,  on  the  east  side  of  the  Narrows,  in  1888, 
and  by  Messrs.  Tyrrell  and  Dowling,  at  Lake  Winnipegosis,  on  three 
islands  in  the  southern  part  of  Dawson  Bay,  and  on  the  Red  Deer  River  at 
the  Lower  Salt  Spring,  in  1889.  In  each  of  these,  the  average  maximum 
diameter  of  the  adult  corallites  is  from  thirteen  to  fifteen  millimetres,  and 
the  number  of  their  septa  from  thirty  eight  to  forty.*  Some  of  the  septa 
extend  to  the  centre  and  others  not  quite  so  far,  but  these  latter  are  of 
varying  length  and  do  not  regularly  alternate  with  the  former.  There 
are  no  tabulae,  the  spaces  between  the  septa  being  filled  with  vesicular 
tissue,  the  general  direction  of  the  vesicles  being  upward  and  outward. 

According  to  Dr.  Rominger,  t    "  the  corals  described  under  the  name 


*  Prof.  Hall  says  that  there  are  from  forty  one  to  forty  six  septa  in  full  grown  indivi- 
duals of  his  AcervtUaria  profunda, 

t  Geol.  Surv.  Michigan,  Fossil  Corals,  p.  106. 
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Acervularia  Davidsoni  and  Acerv,  jytofiinda,  which  latter,"  he  considers 
"merely  as  a  variety  of  the  former,  are  in  structure  identical  with  Cycu- 
tJiophyUura  rugos^im.^^  "  The  genus  Acervularia  is  represented  as  having 
its  central  portion  of  the  polyp  cells  surrounded  by  an  internal  wall,  but 
neither  the  above-mentioned  corals  nor  the  typical  forms  of  the  genus 
Acervidaria  {Cyath.  pentagonum  and  Cyath,  ananas  of  Groldfuss)  exhibit 
an  internal  wall.  In  the  circumference  of  theabrupt  inner  cell-pits  of  all 
these  forms  a  sort  of  annular  demarkation  is  conspicuous  in  transverse 
sections,  because  the  shorter  ones  of  the  alternately  larger  and  smaller 
radial  lamellae  terminate  there  with  somewhat  thickened  edges,  but  they 
never  combine  into  a  closed,  ring-like  wall."  While  following  Dr.  Rominger 
in  regarding  Acervularia  profunda  as  a  Cyathophyllum^  and  Dr.  Freeh, 
who  has  seen  the  specimens  collected  by  Messrs.  Tyrrell  and  Dowling,  in 
referring  them  to  the  group  of  C.  hexagonum,  it  is  thought  desirable  to 
retain  Hall's  specific  name  for  these  specimens,  as  they  correspond  much 
better  with  his  description  and  figures  of  A.  profunda  than  with  those  of 
A.  Davidsoni. 


Cyathophyl^um  profundum.  (Var.) 

Plate  34,  figs.  4  and  4a. 

Corallum  large,  composite,  massive,  in  the  only  specimen  known  to  the 
writer  depressed  subsphaerical :  corallites  polygonal  or  rounded  polygonal, 
intimately  united  throughout  their  length,  and  separated  only  by  a  single 
and  extremely  thin  wall,  unequal  in  size,  the  adult  ones  averaging  from 
seventeen  to  nineteen  millimetres  in  their  maximum  diameter.  Calyces 
shallowly  concaveextemally,  the  abruptly  and  not  very  deeply  excavated 
central  portion  occupying  rather  more  than  one-half  of  the  entire  diame- 
ter of  each  corallite  ;  septa  as  many  as  fifty  four  in  number  in  the  largest 
corallites  ;  at  the  bottom  of  the  cup  and  below  it  many  of  the  septa  reach 
to  the  centre,  the  others  being  shorter  but  very  unequal  in  length.  Inter- 
nal structure,  as  shown  in  longitudinal  sections,  consisting  of  fine  vesicu- 
lar tissue  between  the  septa,  their  being  no  tabulie  nor  arched  carinae. 

South  end  of  Snake  Island,  Lake  Winnipegosis,  J.  B.  Tyrrell,  1889  :  a 
single  colony,  about  six  inches  in  length,  five  in  breadth  and  two  and  a 
half  in  height,  a  portion  of  which  is  figured.  The  specimen  seems  to  indi- 
cate or  represent  a  local  variety  of  C.  profundum,  in  which  the  adult 
corallites  are  larger,  their  septa  more  numerous  and  the  interseptal  vesicles 
proportionately  smaller  and  more  numerous  than  those  of  the  typical  form. 
Dr.  Freeh  thinks  that  the  specimen  is  very  nearly  related  to  the  C,  hypo- 
crateriforme  of  Goldfuss. 
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Group  of  Ci/athophyllum  ( Blothrophylluin)  decorticatuin,  Billings. 
Cyathophyllum  Athabascense.    (Var.) 

Plate  34,  figs.  8  and  8a. 

Cyathophyllum  AthaboAcen^f  Whiteaves.   1891.     This  volume,   p.   202,   pi.  xxxii, 

figs.  1,  la,  b. 

Lake  Winnipegosis,  on  the  south  western  shore  of  Cameron  Bay,  J.  B. 
Tyrrell,  1889  :  a  single  and  perfect  specimen,  which  appears  to  be  a  mere 
variety  of  this  species.  It  differs  from  the  types  from  the  Devonian  rocks 
of  the  Athabasca  River  only  in  having  its  central  area  occupied  by  flex- 
uous,  irregularly  disposed  but  for  the  most  part  continuous  tabulae,  rather 
than  by  large  interseptal  dissepiments,  and  in  its  narrower  vesiculose 
peripheral  zone,  the  inner  margin  of  which  is  more  clearly  defined. 

(S.)  COLUMNARIA  (CyATHOPHYLLOIDES)   DISJUNCTA.    (N.  Sp.) 

Plate  34,  figs.  3,  3a  and  3b. 

Corallum  composite,  consisting  apparently  of  a  colony  of  cylindrical, 
straight  or  flexuous,  ascending  or  erect  corallites,  which  are  separate  but 
sometimes  partially  in  contact,  and  more  or  less  closely  aggregated  :  diame- 
ter of  the  corallites  averaging  about  five  millimetres,  their  mural  invest- 
ment single  and  external. v  Surface  markings  of  the  corallites  unknown, 
though  in  transverse  sections  there  are  indications  of  longitudinal  ribs  cor- 
responding to  the  septa  within.  Calyces  deep,  with  erect  sides  :  primary 
septa  thirteen,  simple,  neither  crenulated  nor  denticulated,  very  thin, 
laminar  and  extending  to  the  centre  at  and  below  the  bottom  of  the  cup  : 
secondary  septa  similar  in  number  and  structure  to  the  primaries,  but 
reaching  only  half  way  to  the  centre.  The  only  internal  structures, 
besides  the  septa,  are  rather  distant,  thin  and  laminar  horizontal  dia- 
phragms, which  partake  partly  of  the  nature  of  tabulie  and  partly  of  dis- 
sepiments. These  diaphragms  either  form  almost  continuous  floors  across 
the  corallites  (at  intervals  of  from  one  to  two  millimetres  apart)  and  thus 
resemble  tabulae,  except  that  their  continuity  appears  to  be  interrupted 
by  the  septa,  or  they  are  disconnected  and  not  on  the  same  plane  and 
thus  partake  more  of  the  nature  of  dissepiments,  though  they  are  never 
curved. 

Pentamerus  Point,  Lake  Manitoba,  J.  B.  Tyrrell  and  J.  F.  Whiteaves, 
1888.  South-west  shore  of  Dawson  Bay,  Lake  Winnipegosis,  at  the 
mouth  of  Steep  Rock  River,  J.  B.  Tyrrell,  1889.  At  each  of  these  loca- 
lities a  few  comparatively  large  portions  of  a  single  colony  were  collected. 
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in  which  the  oorallites  are  everywhere  surrounded  hy  hard  compact  dolo- 
mite, though  their  interior  is  quite  free  from  the  matrix.  The  specimens 
present  good  longitudinal  and  transverse  sections  of  the  corallites,  which 
show  the  internal  structure  of  the  latter  admirably,  but  the  surface  mark- 
ings of  the  coral!  it<es  are  nowhere  visible,  and  the  exact  mode  of  growth 
of  the  whole  corallum  is  uncertain. 

This  species  differs  from  the  typical  forms  of  Columnaria  in  its  cylin- 
drical, separate,  and  probably  fasciculated  corallites,  and  belongs  to  an 
aberrant  section  of  that  genus,  for  which  Dybowski  has  proposed  the  name 
Cyatliaphylloides,  It  is  clearly  congeneric,  and  may  even  prove  to  be 
conspecific,  with  the  C yathophylloides  Rhenanum  of  Freeh,  from  the  Devo- 
nian rocks  of  the  Eifel,  which  Dr.  Freeh  informs  the  present  writer  is 
also  a  Columnaria.  Around  Lakes  Manitoba  and  Winnipegosis,  too,  C. 
disjuncta  has,  so  far,  been  found  invariably  associated  with  Stringocepha- 
lu8  Burtini,  as  C.  Rhenanurn  is  at  Paffrath. 

(S.)  Amplexub,  or  Diphyphyllum.     (Sp.) 

Plate  35,  figs.  2  and  2a. 

A  number  of  fragmentary  specimens  of  a  species  of  A7n2)lextis,  Pycnosty- 
Iu8  or  DiphyphyUum  were  collected  by  Mr.  Dowling  in  1889,  on  the  west- 
ern shore  of  Dawson  Bay,  on  two  small  points,  one  two  miles  and  a  half 
and  the  other  four  miles  and  a  half  north  of  the  mouth  of  the  Red  Deer 
River.  These  specimens  do  not  show  conclusively  whether  the  entire 
corallum  was  originally  composite  or  simple,  the  surface  markings  are 
unknown,  as  are  also  the  characters  of  the  calyces.  On  the  other  hand, 
the  internal  structure  of  the  corallites  (or  corallum)  is  well  preserved  and 
clearly  shown  in  numerous  natural  sections.  The  specimens  consist  of 
straight  or  flexuous  cylindrical  tubes,  which  average  about  five  millimetres 
in  length,  are  imperfect  at  both  ends  and  imbedded  in  compact  or  vesicular 
dolomite.  The  interior  of  these  tubes  is  composed  of  a  very  narrow  outer 
or  peripheral  and  septate  zone  and  of  a  broad  central  tabulate  area.  The 
outer  zone  appears  to  be  bounded  internally  by  an  inner  wall.  The 
septa,  which  are  equal  in  length  and  thirty  two  in  number,  all  extend 
from  the  outer  to  the  supposed  inner  wall,  and  terminate  on  the  inner 
surface  of  the  latter,  in  some  cases  as  continuous  and  slightly  raised  lon- 
gitudinal ridges,  in  others  as  linear  rows  of  minute  tubercles,  both  modifi- 
cations being  observable  in  the  same  tube.  The  interseptal  spaces  between 
the  outer  and  inner  wall  are  traversed  by  small  dissepiments.  In  the 
central  tabulate  area,  which  occupies  about  four  fifths  of  the  entire  dia- 
meter, the  tabulse  are  for  the  most  part  fiexuous  and  irregular  in  their 
shape  and  disposition,  the  distances  between  them  varying  from  half  a 
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millimetre  to  two  millimetres.  Most  of  the  tabulse  are  complete  and 
stretch  completely  across  from  one  side  of  the  inner  wall  to  the  other,  but- 
they  sometimes  inosculate  and  occasionally  one  or  two  incomplete  ones 
are  intercalated  between  two  of  the  others. 

Dr.  Freeh,  who  has  examined  the  specimens  collected  by  Mr.  Dowling; 
is  of  the  opinion  that  they  belong  to  the  genus  Ampleocua  and  that  they 
are  nearly  related  to  the  A.  Hercynicus  of  A.  Romer,  from  the  Stringo- 
cephalus  limestone  of  Germany.  Dr.  Freeh  thinks  that  the  supposed 
inner  wall  of  the  tubes,  represented  on  Plate  35,  fig.  2a,  is  caused  by  the 
cutting  of  the  curved  tabulae.  On  the  other  hand,  there  are  clearly  disse- 
piments between  the  specimens  from  Dawson  Bay,  which  are  stated  to  be 
wanting  in  Amplemis,  and  there  is  a  remarkably  close  resemblance,  in 
size,  shape  and  internal  structure,  between  these  specimens  and  the  Di- 
phyphyllum  stramineum  of  Billings,  which  Dr.  Rominger  says  is  both  con- 
generic and  conspecific  with  the  Eridophylluin  Simcoense  of  the  same 
author,  and  which  therefore  should  be  called  D.  Simcoense.  In  the  actual 
types  of  D,  stramineum^  however,  the  central  area  of  the  corallites  is  not 
separated  from  the  peripheral  cycle  by  an  internal  wall  (as  pointed  out  by 
Dr.  Rominger),  the  septa  are  unequal  in  length  and  extend  much  farther 
inward  than  do  those  of  the  Dawson  Bay  specimens,  and  the  tabulae  are 
straighter  and  more  regular  in  their  disposition. 


(S.)  ACTINOCYSTIS   VARIABILIS.      (N.  Sp.) 

Plate  35,  figs.  3  and  3a. 

Corallum  simple,  slightly  curved,  varying  in  shape  from  broadly  turbi- 
nate and  widely  expanding,  with  the  breadth  at  the  summit  exceeding 
the  height,  to  cylindro-conical  and  somewhat  contracted  at  the  summit ; 
outer  surface  apparently  almost  smooth  and  marked  only  with  a  few  trans- 
verse wrinkles ;  calyx  rather  deep,  conical,  narrow  at  the  base ;  septa 
about  eighty  five  in  number,  extending  from  the  exterior  to  within  a  short 
distance  from  the  centre,  but  feebly  developed,  thin,  and  rarely,  if  ever, 
quite  straight,  their  regularity  being  frequently  disturbed  by  anchylosis 
with  the  walls  of  the  interseptal  vesicles.  Internal  structure,  apart  from 
the  septa,  essentially  the  same  as  that  of  Cystiphyllum.^  and  consisting 
exclusively  of  coarse  vesicular  tissue.  The  vesicles  are  very  large  in  the 
central  area  and  diminish  gradually  in  size  towards  the  periphery.  As 
viewed  in  longitudinal  sections,  they  appear  as  lenticular  cells  which  radi- 
ate obliquely  upward  and  outward  from  the  centre  of  the  coral. 

"  Western  shore  of  Dawson  Bay,"  Lake  Winnipegosis,  "  from  slabs  ap- 
parently derived  from  the  neighbouring  cliflFs,"  J.  W.  Spencer,  1874  :  one 
small  specimen,  which  was  referred  to  by  E.  Billings  as  a  *^  ffeliophyllum 
September,  1892.'  2 
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(like  H.  Halliy\  and  which  bears  a  considerable  resemblance  to  that  spe- 
cies externally,  though  its  internal  structure  has  since  been  found  to  be 
quite  different. 

South-east  shore  of  Lake  Winnipegosis,  a  few  miles  north  of  Point 
Brabant,  and  west  shore  of  the  same  lake,  at  a  small  point  north-west  of 
Fox  Point,  J.  B.  Tyrrell,  1889  :  one  specimen  from  each  of  these  locali- 
ties. South-east  shore  of  Dawson  Bay,  Lake  Winnipegosis,  at  Whiteaves 
Point  (two  specimens),  and  on  a  small  island  two  miles  west  of  this  point 
(one  specimen);  J.  B.  Tyrrell,  1889.  West  side  of  Dawson  Bay,  at  the 
south  end  of  Rowan  Island,  D.  B.  Dowling,  1889 :  one  specimen. 

(S.)  Favosites  Gothlandica,  Lamarck.  (Var.) 

Cfr.  Favosites  BiUingsii^  Rominger.  1876.  Geol.  Surv.  Mich.,  Foss.  Corals,  p.  28. 

Favosites  Gothlandica,  var.    BUliv^sii,   Nicholson.    1879.    Tab.   Cor.   Palffioz. 

Per.,  p.  55,  pi.  1,  fig.  6. 

Cfr.  9Xao Favosites  ffamiltonice,  HalL1876.  Illustr.  Devon.  Foss., pi.  xxxiv,fig8. 1-9. 

Western  shore  of  Dawson  Bay,  Lake  Winnipegosis,  Dr.  J.  W.  Spencer, 
1874  :  one  loose  and  imperfect  specimen. 

Lake  Manitoba,  at  Monroe  and  Pentamerus  Points,  J.  B.  Tyrrell  and 
J.  F.  Whiteaves,  1888.  Dawson  Bay,  Lake  Winnipegosis;  on  the  south- 
east side  at  Whiteaves  Point;  on  four  small  islands  at  the  south  and  south- 
east end  of  the  bay ;  also  on  the  south-west  side,  about  five  miles  south 
of  Salt  Point,  and  on  a  small  point  east  of  Steep  Rock  River;  J.  B. 
Tyrrell,  1889.  A  few  specimens,  which  seem  to  be  intermediate  in  their 
characters  between  the  typical  F.  Gothlandica  and  the  var.  Billingsii,  and 
which  can  scarcely  be  distinguished  from  the  F,  HamUtonice  of  Hall,  were 
collected  at  each  of  these  localities. 

Most  of  the  specimens  are  well  preserved  portions  of  large  colonies,  but 
one  large  and  nearly  perfect  example  is  a  depressed  expansion  of  irregular 
form,  which  measures  about  eleven  inches  in  length,  seven  inches  and  a 
half  in  breadth  and  five  inches  in  height.  In  each  specimen  the  oorallites 
are  polygonal  (not  rounded  polygonal)  and  most  of  them  are  nearly  equal 
in  size,  their  average  diameter  being  about  three  millimetres.  The  septa 
are  represented  by  rather  short,  rounded  and  apparently  very  fragile 
spines,  which  are  usually  broken  off.  The  mural  pores  are  disposed  in 
one  or  two  (rarely  three)  longitudinal  rows  on  each  of  the  prismatic  faces 
of  the  corallites,  and  where  there  are  two  rows  the  pores  are  sometimes 
alternate  and  at  others  opposite.  The  tabulse  are  complete,  continuous 
and  rather  regularly  disposed,  but  they  do  not  show  the  "  marginal  punc- 
tiform  depressions  "  which  Dr.  Rominger  describes  as  one  of  the  charac- 
ters of  F.  BUlingsii. 
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(S.)         Pachypora  gebvicornis,  DeBlainville.     (Sp.) 

For  a  list  of  the  synonyms  of  this  species,  with  references,  see  page  206  of  the  pre- 
sent volume. 

Lake  Manitoba,  on  the  east  side  of  the  narrows,  near  Manitoba  Island; 
on  the  north-west  side,  at  Big  Sandy  Point,  Monroe,  Pentamerus  and 
Onion  Points ;  and  on  the  north-east  side,  north  of  Steep  Rock  Point, 
J.  B.  Tyrrell  and  J.  F.  Whiteaves,  1888 :  more  or  less  abundant  at  each 
of  these  localities. 

Dawson  Bay,  Lake  Winnipegosis,  on  five  small  islands  at  the  south  end 
or  south-east  side,  also  on  its  western  shore  at  five  localities  between  the 
mouths  of  the  Steep  Rock  and  Red  Deer  Rivers,  and  on  two  small  points 
immediately  north  of  the  Red  Deer  River,  J.  B.  Tyrrell  and  D.  B.  Dow- 
ling,  1889  :  a  few  specimens  from  each  of  these  localities. 

Pachypora,  or  Alveolites.  (Sp.  Undet.) 

Red  Deer  River,  at  the  Upper  Salt  Spring,  and  about  five  miles  from 
Lake  Winnipegosis,  D.  B.  Dowling,  1888 :  two  specimens,  but  obtained 
abundantly  on  the  same  river,  at  the  Upper  and  Lower  Salt  springs,  by 
J.  B.  Tyrrell  in  1889.  A  few  specimens  also  were  collected  by  Mr.  Tyrrell 
in  1889  at  several  localities  in  the  southern  portion  of  Lake  Winnipegosis, 
as  at  the*  south  end  of  Snake  Island,  the  north  side  of  South  Manitou 
Island  and  Point  Brabant,  also  at  two  localities  on  the  south-west  side  of 
Dawson  Bay. 

The  specimens  from  these  localities  consist  of  rather  small  or  medium 
sized  corals,  with  much  the  same  general  shape  and  proportions  as  Pcxhy- 
pora  pclymorpha.  The  stems  are  cylindrical,  widely  and  doubly  bifurcat- 
ing, with  an  average  diameter  of  about  eight  or  nine  millimetres  in  the 
thickest  part.  The  corallum  in  each  seems  to  differ  from  that  of  P.  poly- 
mcrrpha  in  the  much  greater  obliquity  with  which  its  corallites  open  out- 
ward to  the  surface ;  also,  in  the  circumstance  that  their  apertures  are 
frequently  transversely  semielliptical,  semilunar,  or  sub-triangular,  and 
broader  than  high,  with  the  lower  lip  of  each  distinctly  projecting.  In 
most  respects,  these  specimens  a^rree  remarkably  well  with  the  published 
descriptions  and  figures  of  Alveolites  cryptodens,  Billings,  and  even  with 
the  types  of  that  species  in  the  Museum  of  the  Survey,  but  the  throats  of 
their  corallites  are  almost  invariably  filled  with  dolomite,  and  shew  no 
traces  of  the  three  internal  ridges  or  "  longitudinal  crests  "  which  are  so 
characteristic  of  A,  cryptodens. 
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(S.)  Alveolites  vallobum,  Meek.    * 

Alveolites  vallorum,  Meek.  1868.  Trans.  Chicago  Ac.  Sc.,  voL  I.,  p.  86,  pL  zi,  fig.  9. 
**  "        Rominger.  1876.   GeoL    Surv.    Michigan,  Foes.    Corals,  p.  41, 

pi.  xvii,  fig.  3. 

Lake  Winnipegosis,  from  the  basal  beds  of  the  Upper  Devonian  at  the 
north  end  of  Snake  Island  (one  specimen) ;  also,  from  the  Stringocephalus 
zone  at  three  localities  on  the  south-west  side  of  Dawson  Bay  (two  or 
three  specimens  from  each),  and  on  three  small  islands  in  the  southern 
portion  of  Dawson  Bay  (a  few  specimens  from  each) ;  J.  B.  Tyrrell,  1889. 

The  specimens  of  A,  vaUorum  from  the  Hay,  Mackenzie  and  Peace 
Rivers  referred  to  on  page  207,  have  the  outer  surface  of  the  corallum 
well  preserved,  but  the  structure  of  the  interior  of  the  corallites  is  more 
or  less  obliterated  by  crystallization,  the  corallites  being  completely  filled 
with  matrix.  In  the  specimens  from  Lake  Winnipegosis,  however,  which 
do  not  occur  in  shale,  but  in  a  compact  or  vesicular  dolomite,  the  exte- 
rior of  the  corallum  is  not  so  well  preserved,  but  the  corallites  are  nearly 
free  from  the  matrix  throughout  their  length.  The  corallites  are  laterally 
compressed,  and  their  apertures  vary  in  outline  from  narrowly  elongated 
or  somewhat  cre^centic  to  polygonal,  and  in  their  greatest  diameter  from 
half  a  millimetre  to  a  millimetre  and  a  half.  The  septal  spines  are  well 
developed,  but  apparently  very  fragile.  As  many  as  from  six  to  eight 
rows  of  these  can  be  counted,  though  with  difficulty,  but  there  do  not 
appear  to  be  ever  as  many  as  twelve  rows,  as  there  are  said  to  ^e  in.  A. 
sqitamosus.  The  tabulse  are  complete  and  ofter  rather  regularly  disposed. 
Of  the  lateral  or  marginal  mural  pores,  about  ten  can  be  counted  in  the 
space  of  five  millimetres. 

HYDROMEDUS^. 
HYDROIDA. 
(S.)  Stromatopora.  Sp. 

(Cfr.  Stromatopora  Bucheliensia,  Bargatzky,  sp.) 

Gavinopora  Buchdiensisy  Bargatzky.     1881.     Die  Stromatoporen    des  Rheinschen 

Devons,  p.  62. 
Stromatopora  BucheliensU,  Nicholson.    1886.    Mon.  Brit.  Stromatoporoids,  Pt.  I,  p. 

23,  pi.  X,  figs.  5-7. 
"  *•  Nicholson.  1891.  lb.,  Pt.  III.,  p.  186,  pi.  xxiii,  figs.  4-7. 

Lake  Winnipegosis,  on  two  small  islands  in  Dawson  Bay,  one  on  the 
south-east  side  of  the  bay,  and  the  other  at  its  southern  end,  J.  B. 
Tyrrell,  1889  :  a  single  specimen  from  each  island. 
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The  whole  of  the  Stromatoporoids  collected  by  Messrs.  Tyrrell  and 
Dowling  in  1888  and  1889,  from  the  Devonian  rocks  of  Lakes  Manitoba 
and  Winnipcgosis,  were  sent  (in  January,  1890)  to  Prof.  H.  A.  Nicholson, 
who  has  since  reported  on  them  in  a  paper  published  in  the  "  Annals  and 
Magazine  of  Natural  History"  (London,  England)  for  April,  1891.  Ac- 
cording to  Prof.  Nicholson,  on  page  313  of  this  paper,  these  two  specimens 
in  particular  "  have  the  general  aspect  of  Stramatopora  Biicheliensia,  Barg., 
sp.,  and  are  probably  referable  to  this  species.  Unfortunately,  the  speci- 
mens in  question  are  dolomitized,  and  their  internal  structure  is  so  far 
altered  that  this  reference  cannot  be  regarded  as  free  frdln  doubt." 

Stromatopora.  Sp. 
(Ofr.  Stromatopora  Hilpachii,  Bargatzky,  sp.) 

Caunopora  ffiipschii,  Bargatzky.   1881.  Die  Stromatoporen  des  Rheinischen  DevoDS, 

p.  61. 

Stromaiopora  Hupschiit  Nicholson.  1886.  Mon.  Brit.  Stroinatoporoida,  Ft.  I,  p.  60, 

figs.  6  a,  b,  and  pi.  x.,  figs.  8  and  9  ;  also  lb.,  Ft.  III.  (1891), 
p.  176  (which  see  for  a  complete  list  of  the  synonyms  of  this 
species,  with  references),  pi.  xxii. ,  figs.  3-7. 

Lake  Winnipegosis,  at  the  south  end  of  Snake  Island  (one  specimen), 
and  on  a  small  island  on  the  south-east  side  of  Dawson  Bay  (one  speci- 
men) ;  J.  B.  Tyrrell,  1889. 

In  reference  to  these  two  specimens  Dr.  Nicholson  writes  (op.  cit.,  p. 
314)  that  they  "belong  to  a  species  of  Stromatopora  in  many  respects 
similar  to  S.  Hilpschiiy  Barg.  Structurally  these  specimens  agree  with 
the  latter  common  European  and  British  type,  and  differ  from  S.  Buche- 
liensisj  Barg.,  in  their  coarse  skeleton-fibre,  the  lax  reticulation  of  the 
skeleton,  and  the  loose  spreading  form  of  the  astrorhizee.  The  internal 
structure  of  these  specimens  is,  however,  very  poorly  preserved,  and  it 
would  be  rash  to  refer  them  unreservedly  to  S,  HUpschii." 

A  single  specimen  of  a  Stromatoporoid  collected  by  Dr.  R.  Bell  in  1877, 
at  the  Long  Portage  of  the  Missinaibi  River,  is  also  doubtfully  referred 
by  Prof.  Nicholson  to  S,  HUpschii. 

« 

(S.)  AcTiNOSTROMA  EXPANSUM,  Hall  and  Whitfield.  (Sp.) 

Stromatopora  expanaa.  Hall  and  Whitfield.  1873.  Twenty -third  Beg.  Rep.  N.  York 

St.  Cab.  !Nat.  Hist.,  p.  226,  pi.  ix.,  fig  9. 

Actijiostroma  eocpanaum,  Nicholson.     1891.     Ann.  and  Mag.  Nat.  Hist.  vol.  VIL, 

sixth  series,  p.  316,  pi.  x,  figs.  1  and  2. 

Lake  Winnipegosis,  at  a  small  island  on  the  south-east  side  of  Dawson 
Bay,  J.  B.  Tyrrell,  1889  :  two  specimens. 
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(SO  ACTINOSTBOMA  TtRR£LLII,  NicholflOIL 

Actinoatroma  Tyrrellii,  Nicholson.     1891.    Ann.  and  Mag.  Nat.  Hist.,  yoL  VII, 

sixth  series,  p.   317,  pL  viii,  figs.  4  and  5,  and  wood  cut, 
fig.  1. 

Lake  Winnipegosis,  at  five  localities  on  the  shore  and  islands  of  the 
southern  portion  of  Dawson  Bay,  J.  B.  Tyrrell  and  T>,  B.  Dowling,  1889  ; 
apparently  not  uncommon  and  in  fine  condition  at  each  of  these  localities. 

(S.)  ACTINOSTROMA  FENE8TRATUM,  Nicholson. 

ActtTiostroma/enestroUum,  Nicholson.     1889.     Mon.   Brit.  Stromatoporoids,  Pt.  11, 

p.  146,  pi.  xvii,  figs.  8  and  9. 
"  "  Nicholson.    1891.    Ann.  and  Mag.  Nat.  Hist.,  vol.  VH, 

sixth  series,  p.  322,  pi.  x,  figs.  3  and  4. 

Lake  Manitoba,  north-west  side,  at  Pentamerus  Point,  three  miles  and 
a  half  north  of  the  mouth  of  Crane  River,  J.  B.  Tyrrell  and  J.  F.  Whit- 
eaves  :  several  specimens.  Lake  Winnipegosis,  on  two  small  islands  at 
the  southern  end  of  Dawson  Bay ;  also  on  the  south-western  shore  of 
Dawson  Bay,  a  little  to  the  west  of  Salt  Point,  and  at  the  south  end  of 
Rowan  Island,  in  the  western  portion  of  the  bay,  J.  B.  Tyrrell,  1889  :  one 
specimen  at  each  locality. 

ECHINODERMATA. 
CRINOIDEA. 
(S.)  Ctenocrinus.  (Sp.) 

Cfr.  Ctenocrinus  deceuiactyltu,  (Goldf.  sp.)  G.  and  F.  Sandberger.  1850-56.    Die  Ver- 

steiner.  des  Rheiniscben  syst.  in  Nassau,  p.  396, 
pi.  xxxv,  fig.  15. 

Cfr.  also,  Ctenocrinus  typuSy  (Bronn. )  Zittel.  Handbuch  der  Palseontologie,  vol.  I, 

p.  372,  fig.  260. 

Although  portions  of  the  stems  of  crinoids  are  not  infrequent  in  the 
Devonian  rocks  of  Lakes  Manitoba  and  Winnipegosis,  only  two  specimens 
have  as  yet  been  obtained  in  which  any  portion  of  the  calyx  or  dorsal  cup 
is  preserved.  These  were  collected  by  Mr.  Tyrrell  in  1889,  one  on  a  small 
island  on  the  east  side  of  Dawson  Bay  and  the  other  on  a  small  island  at 
the  south  end  of  the  bay.  The  more  perfect  of  these  two  specimens  has 
ten  of  the  calycinal  plates  preserved  and  not  quite  two  inches  of  the 
column.  Each  of  these  calycinal  plates  is  hexagonal,  slightly  convex  ex- 
ternally, smooth  in  the  centre,  but  crenulated  round  the  margin.  The 
column  is  thick,  averaging  about  seventeen  millimetres,  or  about  three 
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quarters  of  an  inch,  in  diameter,  circular  and  annulated,  with  one  or  two 
flat  articulations  usually  alternating  with  a  single  raised  and  moderately 
prominent  one.  In  some  portions  of  columns,  however,  from  the  same 
loc^ties,  the  raised  articulations  bear  rounded  and  much  elevated  tuber- 
cles. Both  of  the  specimens  are  far  too  fragmentary  to  be  identified,  even 
generically,  but  they  bear  a  striking  resemblance  to  the  (7.  decadctctylusy 
as  figured  by  the  Sandbergers,  and  to  the  C.  typvs^  as  figured  by  Zittel, 
though  some  palaeontologists  regard  Ctenocrinus  as  synonymous  with 
Melocrimis, 

VERMES. 

Spibobbis  omphalodes,  Goldfuss. 

Serpula  omphalodes^  Goldfuss.  1826-33.  Petref.  Germ.,  vol.  I,  p.  235,  pLlxvii,  fig.  3. 
Spirorbis  omphalodes,  Nicholson.  1874.  Rep.  Palseont.  Prov.  Ont.,  p.  121,  fig.  54a. 
"  **  Whifceaves.  1891.  This  volume,  p.  209,  pi.  xxviii,  figs.  3,  4,  4a, 

5,  and  5a. 

Dawson  Bay,  Lake  Winnipegosis,  at  a  small  island  on  the  east  side  (one 
specimen  on  a  piece  of  a  crinoidal  column),  and  at  Point  Wilkins,  on  the 
south-west  side  (several  examples,  attached  to  the  shells  of  brachiopoda) ; 
also  on  the  Red  Deer  River,  at  the  Upper  Salt  Spring,  five  miles  from 
Dawson  Bay  (one  specimen  on  a  simple  Cyathophylluin) ;  J.  B.  Tyrrell, 
1889. 

At  each  of  these  localities  the  specimens  are  rather  more  closely  coiled 
and  consequently  more  narrowly  umbilicated  than  the  types  described  by 
Gk)ldfuss,  but  they  agree  very  well  with  Ferdinand  Roemer's  figures  of  S. 
omphalodes,  on  plate  xxxi  of  the  Atlas  to  the  first  volume  of  the  Lethcea 
Geognostica.  ^ 

POLYZOA. 

Lbptotrypa  quadbanoulabis,  Nicholson.  (Sp.) 

ChceteUs  quadrangularist  Nicholson.     1874.     Geol.  Mag.,   N.  Ser.,  Dec.  2,  vol.  I, 

p.  58,  and  Rep.  Palseont.  Prov.  Ont.,  p.  61,  fig.  18. 

PcUeschara  qtutdraTigtUaris,  S.  A.  Miller.    1889.    N.  Am.  Geol.  &PalfBont.,   p.  177 

(under  Choetetes). 
"  **  Whiteaves.  1891.  This  volume,  p.  213. 

Leptotrypa  quadranguiarisy  Ulrich.  1890.  Geol.  Surv.  Illinois,  vol,  VIII,  p.  456. 

Red  Deer  River,  half  a  mile  above  the  Lower  Salt  Spring  and  about 
two  or  three  miles  from  Dawson  Bay,  J.  B.  Tyrrell,  1889  :  one  specimen 
attached  to  a  valve  of  Atrypa  reticularis. 
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PiNACOTBYPA   MARGINATA.      (N.  SP.) 

Plate  36,  figs.  1,  la  &  lb. 

Zoarium  explanate,  forming  thin,  flattened  or  flexuous,  subcircula/  ex- 
pansions, from  three  quarters  of  an  inch  to  an  inch  in  their  maximum 
diameter.  Under  surface  covered  with  an  extremely  thin  laminar  epith- 
eca :  upper  surface  consisting  of  a  broad  central  celluliferous  area,  sur- 
rounded by  a  projecting  lateral  expansion  of  the  epitheca,  which  is 
entirely  devoid  of  cells.  Celluliferous  area  marked  with  large  star-shaped 
maculsB,  whose  centres  are  about  six  mm.  apart.  Outer  and  noncelluli- 
ferous  expansion  variable  in  breadth,  its  upper  surface  marked  by  longi- 
tudinal and  nearly  parallel  raised  lines  of  unequal  size,  which  in  some 
specimens  are  interwoven  with  a  few  similar  but  concentric  lines.  Zocecia 
(or  autopores)  at  first  recumbent  but  ultimately  erect,  very  short,  cylin- 
drical, about  a  third  of  a  millimetre  broad  at  their  summits,  arranged  in 
subparallel  lines  which  radiate  from  the  maculae,  but  very  closely  disposed, 
and  in  some  cases  almost  touching  each  other  :  orifices  of  the  zocecia  fre- 
quently closed  by  flat  opercula,  and  surrounded  in  each  case  by  a  thin, 
slightly  elevated  and  apparently  granulose  peristome.  Interspaces  very 
narrow,  occupied  by  a  single  series  of  polygonal  interstitial  cells  or  meso- 
pores  (over  whose  apertures  a  thin  smooth  calcareous  membrane  or  "  roof  " 
is  usually  stretched)  except  on  the  maculae,  where  they  are  disposed  in 
small  clusters.  Lunarium  nearly  or  quite  obsolete.  Microscopic  sections 
show  that  the  interstitial  cells  or  mesopores  are  comparatively  large,  and 
placed  one  over  the  other,  even  in  the  maculae,  so  as  to  form  tabulated 
tubes,  and  not  vesicular  tissiie  as  in  Fistulipora. 

Lake  Winnipegosis,  at  a  small  island  on  the  south-east  side  of  Dawson 
Bay,  J.  B.  Tyrrell,  1889  :  seven  specimens.  Also  on  a  small  island  on  the 
east  side  of  Lake  Winnipegosis  and  east  of  the  south  end  of  Birch  Island, 
J.  B.  Tyrrell,  1889 ;  two  specimens,  loose. 

This  species  is  referred  to  Pinacotrypa  rather  than  to  Fistulipora  or 
Lichenaliay  on  the  authority  of  Mr.  E.  O.  Ulrich,  who,  in  a  letter  to  the 
present  writer,  dated  23rd  September,  1891,  makes  the  following  remarks 
on  two  of  the  best  specimens  collected  by  Mr.  Tyrrell,  which  were  sent 
to  him  for  examination  :  ''  This  is  a  remarkable  form  which  I  think  may 
be  safely  described  as  a  new  species  of  Pinacotrypa,  The  general  expres- 
sion of  the  surface  is  much  as  in  several  species  of  Fistulipora,  but  the 
constant  nummiform  shape  is  distinctive.  The  chief  peculiarity,  however, 
is  the  longitudinal  striation  of  the  basal  lamina.  This  is  a  very  remark- 
able feature,  and  one  quite  unknown  to  me.  The  cells  are  smaller  and 
the  maculae  more  distinct  than  in  P.  elegans,  the  Fistulipora  elegans  of 
Rominger." 
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(S.)  Cystodictya  Hamiltonensis,  Ulrich. 

Pl&te  36,  figs  2,  2a  and  2b. 

Oyatodictya  ffamilUmensis,  Ulrich.     1890.    Geol.  Svltv.  Illinois,   vol.  Vfll,  p.  493, 

pi.  xlii,  fig.  4,  and  pi.  xliii,  fig.  1. 

Monroe  Point,  Lake  Manitoba,  J.  B.  Tyrrell  and  J.  F.  Whiteaves, 
1888  :  seven  specimens.  Lake  Winnipegosis,  at  a  small  island  on  the  east 
side  of  Dawson  Bay,  D.  B.  Dowling,  1888  :  three  specimens.  The  spe- 
cies has  since  been  collected  by  Messrs.  Tyrrell  and  Dowling  in  1889,  on 
the  east  side  of  Dawson  Bay,  at  Whiteaves  Point,  and  on  three  small 
islands  adjacent  thereto,  on  the  west  side,  at  Rowan  Island,  also  (looee) 
on  the  east  side  of  Lake  Winnipegosis  at  a  small  island  east  of  the  south 
end  of  Birch  Island. 

The  specimens  from  these  localities  were  first  identified  with  this  spe- 
cies by  Mr.  L.  M.  Lambe. 

(S.)  Fenestella  vera,  Ulrich. 

Plate  36,  figs.  3  and  3a. 

FenesteUa  vera,  Ulrich.  1890.  Geol.  Surv.  Illinois,  vol.  VIII,  p.  535,  pi.  xliv,  figs.  1 

and  la,  and  pi.  liv,  fig.  3. 

Dawson  Bay,  on  two  small  islands  near  Whiteaves  Point,  three  speci- 
mens on  one  of  these  islands,  and  one  specimen  on  the  other ;  also  on  the 
east  side  of  Lake  Winnipegosis,  at  a  small  island  east  of  the  southern 
extremity  of  Birch  Island  (a  small  fragment)*  J.  B.  Tyrrell,  1889. 

These  specimens  agree  very  well  with  Mr.  Ulrich's  description  and 
figures  of  I\  veroy  but  they  are  not  sufl&ciently  well  preserved  to  show  the 
"  very  minutely  granulose  "  surface  of  "  both  branches  and  dissepiments," 
said  to  be  characteristic  of  that  species.  Only  the  outer  or  non-celluli- 
ferous  side  is  exposed  in  any  of  these  specimens,  but  the  shape,  number 
and  disposition  of  the  zocecia  has  been  clearly  ascertained  by  scraping 
away  small  portions  of  the  exterior.  The  identifications  of  the  specimens 
here  referred  to  this  and  to  the  preceding  species  have  been  verified  by 
Mr.  Ulrich. 

(S.)  Fenestella,  Sp. 

(Cfr.  Fenestella  dispanday  Hall.) 
Plate  36,  fig.  4. 

Fenestella  dtspandus,  Hall.    1886.    Rep.  St.  Geol.  for  1885,  adv.  sheets,  Expl.,  pi. 

zliv,  figs.  1-4. 
Fenestella  dUpanda,  Hall.  1887.  PaL  N.  York,  vol.  VI,  p.  114,  pi.  xliv,  figs.  1-4. 
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Dawson  Bay,  Lake  Winnipegosis,  on  the  south-east  side,  at  Whiteaves 
Point  (two  specimens)  and  on  the  west  side,  at  the  south  end  of  Rowan 
Island,  also  on  the  east  side  of  Lake  Winnipegosis  at  a  small  island  oppo- 
site Birch  Island,  three  specimens  ;  J.  B.  Tyrrell  and  D.  B.  DowHng, 
1889. 

The  specimens  from  these  localities  agree  fairly  well  with  HalFs  figures 
of  F,  dispanda,  but  their  identication  with  that  species  is  doubtful,  owing 
to  the  contradictory  nature  of  the  measurements  given  in  its  description. 
They  differ  from  the  specimens  here  ref f  rred  to  F.  vera,  in  their  straggling 
mode  of  growth,  striated  noncelluliferous  surface,  large  oblong  fenest- 
rules,  and  in  their  more  slender  branches  and  dissepiments. 


(S.)  PoLYPORA  (POROSA 1  var.)  Manitobensis. 

Plate  36,  fig.  5. 

Cfr,  Fetustella  poroaa.  Hall.  1881.  Trans.  Albany  Inst.,  vol.  X,  abstract,  p.  26. 

Fenestella  (Polypara)  porosa.  Hall.   1883.  Bep.  St.  Geol.  for  1882,  ExpL,  pL  31, 

figs.  1-6. 

1887.  Pal.  St.  N.  York,  vol.  VI,  p.  163,  pi. 
xxxviii,  figs.  1-6. 


i<     •  (C  (<  (( 


Zoarium  infundibuliform,  rather  widely  expanding,  irregularly  and 
shallowly  undulated.  Branches  slender,  usually  zigzag  when  the  fenes- 
trules  are  alternate,  but  occasionally  straight  where  they  are  opposite  and 
appearing  externally,  on  the  noncelluliferous  side,  as  smooth  (7)  slightly 
angular  longitudinal  ridges,  which  are  a  little  broader  than  the  transverse 
noncelluliferous  dissepiments.  Fenestrules  large,  a  little  longer  than 
wide,  elliptical  or  approaching  to  hexagonal  in  outline  and  averaging  about 
'8  mm.  in  length  and  '6  mm.  in  width.  In  a  distance  of  six  millimetres 
there  are  four  fenestrules  as  measured  longitudinally,  and  six  as  measured 
transversely.  Cell  apertures  disposed  in  from  two  to  four  alternating  lon- 
gitudinal rows,  about  four  of  these  apertures  in  each  row  to  the  length  of 
a  fenestrule. 

Monroe  Point,  Lake  Manitoba,  J.  B.  Tyrrell  and  J.  F.  Whiteaves, 
1888  :  four  specimens.  Dawson  Bay,  Lake  Winnipegosis,  on  three  small 
islands,  two  on  the  south-east  side  and  the  other  in  the  southern  portion 
of  the  bay,  also  on  its  eastern  shore,  at  the  second  point  north  of  the 
mouth  of  the  Red  Deer  River,  J.  B.  Tyrrell  and  D.  B.  Dowling,  1889 :  a 
few  specimens  from  each  of  these  localities. 

In  each  of  these  it  is  only  the  noncelluliferous  outer  surface  that  is 
exposed,  the  characters  of  the  zooecia  having  been  ascertained  by  scraping 
down  small  portions  of  the  branches.  The  close  affinity  of  these  speci- 
mens to  the  F.  porosa  of  Hall  was  suggested  to  the  writer  by  Mr.  Ulrich. 


WHITEAVEft. 
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From  that  species  they  appear  to  differ  principally  in  their  much  more 
slender  branches  and  dissepiments,  more  hexagonal  fenestrules,  and  in  the 
greater  extent  to  which  the  arrangement  of  the  zooecia  in  two  rows  pre- 
vails. 


BRACHIOPODA. 

(S.)  DisciNA.  (Sp.  Indet.) 

Western  shore  of  Dawson  Bay,  at  the  first  small  point  north  of  the 
mouth  of  the  Red  Deer  River,  D.  B.  Dowling,  1889  :  two  casts  of  the 
upper  valve,  which  are  too  badly  preserved  to  admit  of  determination  or 
accurate  description.  Both  are  small  and  nearly  circular  in  basal  outline, 
with  a  depressed  apex,  which  is  nearly  central  in  one  of  the  specimens 
and  slightly  excentric  in  the  other. 

Chonetbs  Logani,  var.  Aurora,  Hall. 

Ch(mUe8  Logani t  var  Auroray  Hall.  Pal.  St.  N.  York,  vol.  IV,  pt,  1,  p.  137,  pL 

xxii,  figs.  16-28. 
•*  "  "        WilliamB.     1880.   Bull.  Geol.  Surv.  Am.,  vol.,  I,  pp. 

490  and  491,  pi.  xii,  figs.  10  and  11. 
'*  "  "        Whiteaves,   1891.  This  volume,  p.  215,  pi.  xxix,  figs. 

2  and  2a. 


Red  Deer  River,  half  a  mile  above  the  Lower  Salt  Spring,  J.  B.  Tyrrell, 
1889  :  abundant. 


Chonetes  Manitobensis.     (N.  Sp.) 

Plate  37,  figs.  1,  la  and  2. 

Shell  small,  concavo-convex,  strongly  compressed,  transversely  semiel- 
liptical,  about  twice  as  broad  as  long  and  broadest  at  the  hinge  line :  car- 
dinal extremities  angular  and  very  slightly  produced :  sides  rounded  in 
front :  anterior  margin  nearly  straight  or  but  faintly  convex  in  the  centre. 
Ventral  valve  compressed  convex,  its  cardinal  border  armed  on  each  side 
of  the  beak  with  three  or  four  slender  and  widely  divaricating  spines, 
which  increase  in  length  outward :  its  beak  inconspicuous,  minute  and  not 
projecting,  its  hinge  area  narrow,  with  a  small  triangular  fissure.  Dorsal 
valve  shallowly  concave,  its  beak  minute  and  its  hinge  area  narrower  than 
that  of  the  ventral. 

Surface  marked  with  very  minute  radiating  raised  lines,  which  increase 
in  number  at  variable  distances  from  the  beaks,  by  bifurcation,  trifurcation 
or  intercalation,  so  that  around  the  outer  margin  as  many  as  from  seventy 
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to  a  hund'red  can  be  counted  under  a  lens.  In  addition  to  these,  the  ex- 
terior of  well  preserved  specimens  is  marked  with  exceedingly  fine  and 
close-set,  concentric  raised  lines.  Interior  of  the  valves  minutely  papillose. 
Muscular  impressions  unknown. 

The  dimensions  of  two  average  specimens  are  as  follows :  of  one,  maxi- 
mum length  nearly  ten  millimetres,  greatest  breadth,  nineteen ;  of  another, 
length  ten  mm.  and  a  quarter,  breadth  twenty. 

Rather  abundant  at  the  north  end  of  Manitoba  Island,  in  Lake  Mani- 
toba, where  it  was  collected  by  Prof.  H.  Y.  Hind  in  1858  and  by  J.  B. 
Tyrrell  and  the  present  writer  in  1888. 

This  small  Chonetes  seems  to  differ  from  the  C.  carinata  ("or  coronata)  of 
Conrad,  as  described  and  figured  by  Prof.  Hall  in  the  fourth  volume  of  the 
Palaeontology  of  the  State  of  New  York,  in  its  uniformly  smaller  size, 
fiatter  and  more  transversely  elongated  valves,  finer  sculpture  and  in  the 
greater  length  and  smaller  number  of  the  spines  on  the  cardinal  margin 
of  the  ventral  valve.  According  to  Prof.  Hall,  a  careful  measureof  the 
radiating  striae  on  numerous  specimens  of  (7.  carinata  from  the  State  of 
New  York  "  shows  that  they  range  from  nine  to  fifteen  striae  in  the  space 
of  two  tenths  of  an  inch,"  while  specimens  from  Illinois  gave  from  nine  to 
twelve  in  the  same  space.  In  three  average  examples  of  (7.  Manitobensis, 
from  twenty  to  twenty  two  radiating  raised  lines  were  counted  in  a  corres- 
ponding space. 

C  Manitobensia  is  also  very  closely  allied  to  the  C,  striatella  of  Dalman, 
from  the  Silurian  (Upper  Silurian)  of  Europe,  and  to  the  C.  Ha/rdrensis 
of  Phillips,  from  the  English  Devonian.  Of  the  former  it  may  prove  to 
be  a  local  and  stratigraphical  variety,  and  from  the  latter  (as  described  by 
Davidson)  it  seems  to  differ  chiefly  in  the  circumstance  that  its  radiating 
"striae"  are  not  minutely  spinose. 

(S.)    ■     Productella  productoides,  var.  hembranacea. 

Leptama  membranacea,  Phillips.    1841.    Pal.  Fobs.  Gomw.,  Dev.  and  W.  Somerset, 

p.  60,  pi.  XXV,  fig.  101. 
Strophalo«ia  productoides,  (Murchison,   1840)  Davidson.     1865.     Mon.  Brit   Dev. 

Bracb.,  p.  97,  pL  xix,  figs.  18-21 ;  also,  this  volume,  p. 

216,  pL  xvi,  figs.  1  and  2. 

Monroe  Point,  Lake  Manitoba,  J.  B.  Tyrrell  and  J.  F.  Whiteaves,  1888  : 
six  specimens. 

In  the  first  part  of  the  eighth  volume  of  the  Palaeontology  of  the  State 
of  New  York,  just  published,  (p.  317)  Professor  Hall  follows  Professor 
King  in  referring  the  typical  form  of  this  species  to  Productella  rather 
than  to  Strophalosia,  and  this  view  has  been  adopted  here,  as  equally 
applicable  to  the  var.  Tnemhranacea. 
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Pbodugtblla  subaculeata,  Murchison.     (Sp.) 

Productus  svibactUecUus,  Murchison.    1840.    Bull.  Soc.  GM,  de  France,  vol.  XI,  p. 

255,  pi.  ii,  fig.  9. 
^  Ltptcena  fiugariay  J.  de  C  Sowerby.  1840.    Tran.  Geol.  Soc.  Lond.,  2nd.  8er.,.vol. 

V,  p.  704,  pi.  Ivi,  fig.  5. 
«  <<  Phillips.     1841.     Pal.  Foss.  Comw.,  Dev.  and  W.  Somerset,  p. 

59,  pL  XXV,  fig.  100. 
Productus  subaeuleatuSf  Davidson.    1865.    Mon.  Brit.  Dev.  Brach.,  p.  99,  (which  see 

for  a  full  list  of  references  to  European  publications  in  which 
this  species  is  described  or  referred  to)  pi.  xx,  figs.  1  and  2. 
Productefla  aubaadeata.  Hail.     1867.     Pal.  St.  N.  York,  vol  IV,  p.  154,  pi.  xxiii, 

figs.  4  and  5. 

A  few  specimens  of  this  well  known  European  species  were  collected 
at  each  of  the  following  localities.  North  end  of  Manitoba  Island  and 
Onion  Point,  Lake  Manitoba,  J.  B.  Tyrrell  and  J.  F.  Whiteaves,  1888. 
At  twelve  localities  on  Lake  Winnipegosis ;  i.  e.,  at  the  south  end,  on 
Snake  and  another  small  island  ;  on  the  south-west  side,  at  PointBrabant ; 
on  the  north-west  side,  at  Devils  Point  and  in  Cameron  Bay ;  also  on  the 
shore  and  islands  of  the  south-eastern,  southern  and  south-western  por- 
tions of  Dawson  Bay  :  J.  B.  Tyrrell,  1889.  Red  Deer  River  near  and 
between  the  Upper  and  Lower  Salt  springs,  and  Hog  Island  in  Swan 
Lake,  Manitoba  :  J.  B.  Tyrrell  and  D.  B.  Dowling,  1889. 


Orthis  (Schizophoria)  striatula,  Schlotheim. 

For  a  list  of  synonyms  of  this  species,  with  references,  see  page  218  of  the  present 
volume. 

Snake  Island,  Lake  Winnipegosis,  Prof.  H.  Y.  Hind,  1858  :  Upper  Salt 
Spring,  Red  Deer  River,  Prof.  Macoun,  1881. 


Orthis  (Schizophoria)  Manitobensis.     (Norn,  pro  v.) 

Plate  37,  figs.  3,  3  a,  4,  5  and  5  a. 

Shell  rather  small,  resupinate,  transversely  subelliptical  or  subquadran- 
gular,  a  little  broader  than  long :  thickness  through  the  closed  valves 
about  one  third  less  than  their  maximum  breadth :  hinge  area  a  little 
more  than  one  half  of  the  entire  breadth ;  front  margin  rather  deeply 
sinuated  in  the  centre.  Ventral  valve  much  flatter  than  the  dorsal,  with 
a  concave  sinus  at  and  near  the  front  margin,  its  hinge  area  apparently 
broader  in  the  direction  of  its  height  thaji  that  of  the  dorsal,  and  its  beak 
prominent  but  nearly  straight.    Dorsal  valve  strongly  convex,  its  umbonal 
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and  central  region  tumid,  its  umbo  rather  prominent,  and  its  beak  incur- 
ved and  slightly  recurved. 

Surface  markings  consisting  of  fine,  subequal  and  closely  disposed,  radi- 
ating raised  lines,  which  increase  in  number  by  bifurcation,  trifurcation 
and  intercalation,  and  are  crossed  by  a  few  irregularly  disposed,  but  for 
the  most  part  distant,  concentric  strise  of  growth.  Around  the  outer 
margin  of  the  dorsal  valve  figured  (fig.  3),  about  136  radiating  raised 
lines  can  be  counted,  and  in  a  still  larger  dorsal  valve,  which  Ib  not  figured, 
about  150  were  counted. 

Three  casts  of  the  interior  of  the  dorsal  valve  of  a  shell  which  is  pro> 
bably  referable  to  this  species,  from  the  local  base  of  the  Middle  Devonian 
at  Devils  Point,  Lake  Winnipegosis  (figs.  5  and  5  a)  shew  two  linear 
grooves,  which  probably  represent  the  impressions  made  by  the  brachial 
processes,  diverging  on  each  side  of  the  umbo,  also  a  minute  and  very 
short  slit,  which  widens  into  a  small  subcircular  or  subrhomboidal  per- 
foration in  the  apex  of  the  beak.  Muscular  impressions  not  clearly  defined 
in  any  of  the  specimens  collected. 

Of  the  two  testiferous  specimens  figured,  the  one  showing  the  dorsal 
valve  only  (fig.  3)  is  thirteen  millimetres  long  and  sixteen  broad,  while 
the  one  drawn  to  shew  the  front  margin  (fig.  4)  and  relative  convexity  of 
the  two  valves,  is  nineteen  mm.  broad  and  eleven  mm.  and  a  half  in  depth 
or  thickness,  though  it  is  too  imperfect  posteriorly  to  show  the  exact 
length. 

Dawson  Bay,  Lake  Winnipegosis,  on  the  east  side,  at  Whiteaves  Point, 
and  on  two  small  islands  in  its  immediate  vicinity ;  on  a  small  island 
about  three  miles  north  of  Salt  Point,  and,  on  the  west  side,  at  the  first 
small  point  north  of  the  mouth  of  the  Red  Deer  River,  J.  B.  Tyrrell  and 
D.  B.  Dowling,  1889  :  one  to  three  specimens  from  each  of  these  localities, 
most  of  the  former  being  detached  dorsal  valves,  the  only  example  with 
both  valves  preserved  being  very  immature. 

The  specimens  for  which  the  foregoing  provisional  name  is  suggested 
may  prove  to  be  only  a  small  local  variety  of  of  the  typical  0.  lowenaia  of 
Hall,  as  originally  described  and  figured  in  the  Geology  of  Iowa,  but  not 
of  the  large  northern  form  which  has  been  referred  to  that  species.  They 
seem  to  differ  from  the  typical  0.  lowensis  chiefly  in  their  much  smaller 
size  and  more  quadrangular  form ;  also,  though  this  may  be  due  to  their 
being  highly  dolomitized,  in  the  apparent  absence  of  the  "  tubular  open- 
ings "  on  the  surface  of  the  radiating  striee,  and  of  '^  fine  pores  or  punctae 
over  the  entire  surface,''  which  are  said  to  be  characteristic  of  0.  lowensia. 


(< 
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(S.)  Orthothetes  Chemunoensis,  Conrad.  (Sp.) 

StropJumiena  ChemungensiSj  Conrad.    1842.    Joum.  Acad.  Nat.  Sc.  Phil.,  vol.  VIII, 

p.  257. 
bi/urccUa,  Hall.     1842.     Geol.  Rep.   Fourth  Diatr.  N.    York,   p.  266, 

fig.  2. 
arctoatricUa,  Hall.    1842.   Ibid.,  p.  266,  fig.  3. 
pectinacea.  Hall.    1842.   Ibid.,  p.  266,  fig.  4. 
Orthis  pervtrM,  HalL    1857.    Tenth    Reg.   Rep.  N.  York  St.  Cab.  Nat.  Hist.,  p. 

137. 
**      ineqttalis,  HalL    1858.   GeoL    Sarv.  Iowa,  vol.  I,  pt.  2,  p.  490,  pi.  ii,  figs.  6, 

a-c. 
**      praifwt,  Hall.    1868.   lb.,  p.  490. 
Streptorhynchus  Pandora,   Billings.    1860.    Canad.    Joum.,  N.  S.,   vol.  V,  p.  266, 

figs.  12  and  13 ;  and  Geol.  Canada,  1863,  p.  369,  fig. 
384. 
OHhwiTia  arctostriata,  HalL    1860.    Thirteenth  Reg.  Rep.  N.  York  St.   Cab.  Nat. 

Hist.,  p.  80. 
"        altemaUi,  HalL    I860.   lb.,  p.  81. 
Strtptorkynchua  Chemungtnsia,  HalL  1867.  PaL  St.  N.  York,  voL  IV,  p.  67,  pis.  iv, 

ix  and  x. 
"  "  "    (Var.  A.)  Streptorhynchw  Pandora,  Billings. 

"  "  "    (Var.  B.)  -S^.  arctostriata,  HalL 

"    (Var.  C.)  S.  perversa.  Hall. 
**     (Var.  D.)  8.  pectinacea,  Hall. 
Streptorhynchus  Pandora,  Nicholson.  1874.  PaL  Pro  v.  Ontario,  p.  70. 
Hemipronites  Chemungensis,  var.  aretostriatu.  Meek.     1877.     Geol.  ExpL  Fortieth 

Par.,  voL  IV,  p.  117,  pL  xiii,  figs.  7,  16. 
Streptorhynchus  Chemungensis,  Walcott.    1884.     PaL    Eureka  distr.    Nevada,   p. 

117,  pL  xiii.  figs.  7,  16. 
OHhothetes  Chemungensis,  HalL  1892.  Pal.  St.  N.Y.,  voL  VIII,  pt.  1,  p.  255. 

Devils  Point,  Lake  Winnipegosis,  in  the  lowest  beds  of  the  Middle 
Devonian  (six  specimens) ;  on  the  east  side  of  Dawson  Bay,  Lake  Winni- 
pegosis, in  the  Stringocephalus  zone,  at  Whiteaves*  Point  (two  specimens), 
and  on  a  sniall  island  about  two  miles  north  of  this  point  (two  specimens) ; 
J.  B.  Tyrrell,  1889. 

According  to  Mr.  C.  D.  Walcott  (op.  cit.)  in  the  State  of  New  York 
this  species  "  ranges  from  the  Upper  Helderberg  up  into  the  Chemung 
group,  and  in  the  Eureka  district "  of  Nevada  ''from  the  base  to  the 
summit  of  the  Devonian  limestone." 


Strophodonta  arcuata.  Hall. 

Strophodonta  arcwUa,  Hall.  1858.  Geol.  Surv.  Iowa,  vol.  I,  pt  2,  p.  492,  pi.  iii,  figs. 

1  a,  h,  c,  and  2  a,  h,  e,  f. 

Lake  Winnipegosis,  on  a  small  island  at  the  extreme  southern  end  of 
the  lake,  (one  specimen),  and  on  the  east  side  of  Dawson  Bay,  on  a  small 
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island  about  two  miles  north  of  Whiteaves  Point,  (one  specimen) ;  J.  B. 
Tyrrell,  1889.  Red  Deer  River,  half  a  mile  above  the  Lower  Salt  Spring 
and  two  or  three  miles  from  Dawson  Bay,  (one  perfect  specimen),  and 
at  the  Upper  Salt  Spring  (abundant);  J.  B.  Tyrrell,  1889. 

(S.)  Strophodonta  interstrialis,  Phillips.  (Sp.) 

Plate  37,  fig.  6. 

0rth%8  interstricUiSf  Phillips.  1841.  Pal.  Foas.    Dev.,   Cornw.,  and  W.  Somerset,  p. 

61,  pi.  XXV,  fig.  103. 
Leptcena  interstrialis,  Schnur.    1853.    In  Danker  &  Von  Meyer's  Paleeontographica, 

vol.  Ill,  p.  222,  pi.  xli,  fig.  2. 
Leptcena  irUerstrialiSy  Davidson.    1864-65.     Mon.  Brit.  Dev.  Brach.,  p.  85,  pL  xviii, 

figs.  15-18;  also,  Suppl.  (188284)  pi.  iii,  fig.  21. 

East  side  of  Dawson  Bay,  Lake  Winnipegosis,  on  a  small  island  about 
two  miles  north  of  Whiteaves  Point,  (three  well  preserved  ventral  valves, 
one  of  which  is  figured),  and  on  another  small  island  about  the  same  dis- 
tance to  the  south-west  of  that  point  (two  similar  specimens)  ;  J.  B. 
Tyrrell,  1889. 

These  specimens  are  obviously  much  more  like  Davidson's  figures  of 
LeptcBTia  interstrialis  than  they  are  to  Hall's  illustrations  of  the  very 
closely  allied  Strophodonta  inxBquistriaia  of  Conrad,  in  the  fourth  volume 
of  the  Paleeontology  of  the  State  of  New  York.  Prof.  H.  S.  Williams,  of 
Cornell  University,  Ithaca,  to  whom  three  of  the  best  of  these  specimens 
were  sent,  for  comparison,  thus  writes  concerning  them.  The  ventral 
valve  figured  "is  a  good  representative  of  the  Leptosna  interstrialis^ 
Phillips,  as  it  appears  at  Lummaton,  in  South  Devonshire.  I  have  com- 
pared it  with  good  specimens  identified  by  Davidson.  Our  Strophodonta 
incequistriata,  S,  Patersoni  and  S,  Cayuta  are  allied  forms,  but  your  spe- 
cimens are  closer  to  the  Lummaton  forms  than  to  either  of  our  New  York 
species."  Davidson's  figure  of  L,  interstrialis  on  plate  iii  of  the  "  Supple- 
ment to  the  British  Devonian  Brachiopoda,"  leave  no  doubt  on  the  mind 
of  the  present  writer  that  Phillips'  species  belongs  to  Hall's  genus  Stro- 
phodonta. 

(S.)  Spiripera  fimbriata,  Conrad. 

DelthyrisJimbricUa,  ConT&d,    1842.    Jour.  Ac.  Nat.  Sc.  PhiL,  vol.  VIII,  p.  263. 
iSlptr^era/TTi^'o^a,  Billings.     1861.     Canad.  Journ.,  N.  Ser.,  vol.  VI,  p.  257,  figs. 

68-70. 
«*  **        Hall.  1858.  Geol.  Surv.  Iowa,  vol.  I,  pt.  2,  p.  505,  pi.  iv,  fig». 

5  a-e. 
HaU.  1867.  Pal.  St,  N.  York,  vol.  IV,  p.  214,  pi.  xxxiii,  figs. 
121. 
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Spirt/era  JhnbricUat  Nicholson.  1874.  Pal.  Prov.  Ont.,  p.  82. 

"Not  SpirtferafimbricUat  Morton.    1836.   Am.  Joum.  Sc.  and  Arts,  vol.  XXXIX,  p. 

149. 
Spiri/era  Conradana,  S.  A.  Miller.  18^3.  Am.  Pal.  Foss.,  Second  Ed.,  p.  298. 
"  **  "        1889.  N.  Am.  Geol.  and  Pal»ont.,  p.  372. 

Monroe  Point,  Lake  Manitoba,  J.  B.  Tyrrell  and  J.  F.  Whiteaves^ 
1888 :  one  perfect  but  not  veiy  well  preserved  dorsal  valve.  A  single 
specimen  of  this  species  was  also  collected  by  Mr.  J.  B.  Tyrrell  or  Mr.  D. 
B.  Dowling  in  1889,  at  ea.ch  of  the  following  localities  on  or  near  Lake 
Winnipegosis :  in  the  southern  portion  of  the  lake  at  a  small  island  off* 
Weston  Point ;  in  the  Stringocephalus  zone  at  several  exposures  in  the 
eastern,  south-western  and  western  shore  of  Dawson  Bay  ;  on  two  small 
islands  on  the  east  side  of  the  bay,  and  at  the  south  end  of  Rowan 
Island,  on  its  west  side ;  also,  in  the  Cuboides  zone  on  the  Red  Deer  River» 
half  a  mile  below  the  Lower  Salt  Spring. 


Spirifera  (Martinia)  Richardsonii,  Meek. 

Plate  37,  fig.  7. 

Spin/era  (Martinia)  Richardsoni^  Meek.     1868.     Trans.  Chicago  Ac.  Sc,    vol.  I, 

p.  104,  pi.  xiv,  fig.  2. 

Lake  Winnipegosis,  at  Point  Brabant  (two  casts  of  the  interior  of  ven- 
tral valves),  and  at  Devils  Point  (two  specimens) ;  also,  in  Dawson  Bay  at 
a  small  point  half  a  mile  north  of  the  mouth  of  Bell  River  (two  speci- 
mens) ;  at  the  head  of  a  small  bay  about  three  miles  south  of  Point 
Wilkins  (several  small  specimens) ;  and  on  the  Red  Deer  River  near  the 
Lower  Salt  Spring ;  J.  B.  Tyrrell  and  D.  B.  Dowling,  1889.  At  each  of 
these  localities  the  specimens  collected  are  small  and  rarely  exceed  half 
an  inch  in  diameter.  They  are  all  a  little  longer  than  broad,  nearly 
smooth,  with  an  undeveloped  or  very  feebly  developed  mesial  fold  and 
sinus. 

In  1888  Mr.  Dowling  collected  numerous  specimens  of  a  small  Spirifera, 
which  is  probably  referable  to  the  present  species,  on  the  south-west  side 
of  Dawson  Bay,  at  the  second  point  north  of  the  Red  Deer  River.  These 
specimens  (one  of  which  is  figured)  are  invariably  hollow  and  imbedded 
in  a  vesicular  dolomite  in  such  a  way  as  to  show  the  character  of  the 
interior  of  the  valves  only,  the  spiral  coils  and  hinge  teeth  being  beauti- 
fully preserved.  The  hinge  teeth  of  the  ventral  valve  are  slightly  curved 
and  diverge  rapidly  outward  and  forward.  The  shelly  cones  consist  of 
only  five  loosely  coiled,  separate  and  rather  distant,  apparently  smooth 
volutions,  on  each  side. 

September,  1892.  3 
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Ctrtina  Hahiltonensis,  Hall. 

CyHia  ffamiltmiensis,  Hall.  1857.  Tenth  Rep.  Reg.  N.  York  St.  Gab.  Nat.  Hist.,  p. 

166. 
"  "  Billings,  1861.    Canad.  Journ.,  N.  Ser.,  vol.  VI,  p.  262,  figs. 

80-82. 
"  *'  Billings.  1863.  Geol.  Canada,  p.  384,  figs.  415  a^. 

^CyHina  HamUtoMnsis,  Hall.     1867.     Pal.  St.  N.  York,  voL  IV,  p.  268,  pL  xxvii, 

figs.  1-4,  and  pi.  xliv,  figs.  26-33  and  38-52. 
•**  "  Meek.  1868.  Trans.  Chicago  Ac.  Sc.,  vol.  I,  p.  »9,  pL  xiv, 

figs.  5,  7  and  10. 
Nicholson.  1874.  Rep.  Pal.  Prov.  Ontario,  p.  83. 
Walcott.  1884.  Pal.  Eureka,  distr.  Nevada,  p.  147. 
Whiteaves.  1891.  This  volume,  p.  226. 


Onion  Point,  Lake  Manitoba,  J.  B.  Tyrrell  and  J.  F.  Whiteaves,  1888  : 
'four  specimens.  A  few  characteristic  examples  of  this  species  also  were 
collected  by  Messrs.  Tyrrell  and  Dowling  in  1889  at  each  of  the  following 
localities  :  Lake  Winnipegosis,  at  the  north  end  of  Snake  Island,  at  a 
«mall  island  off  Weston  Point,  on  the  north,  south-east  and  south-west  side 
'of  South  Manitou  Island  and  at  Point  Brabant ;  on  the  south-west  side 
<of  Cameron  Bay,  and  in  Dawson  Bay  on  a  small  island  to  the  south-west 
of  Whiteaves  Point,  at  Point  Wilkins,  and  at  the  head  of  a  small  bay 
; south  of  Point  Wilkins;  at  the  C.  P.  R.  crossing  of  Mossy  River,  Man.; 
•on  the  Red  Deer  River  at  its  mouth,  and  at  the  Lower  and  Upper  Salt 
^springs ;  at  Rosebush  Island  in  Swan  Lake,  and  at  the  lowest  crossing  of 
the  Swan  River ;  also,  loose,  on  the  east  side  of  Lake  Winnipegosis,  at  a 
-small  island  east  of  the  south  point  of  Birch  Island. 

In  this  district  only  one  specimen  of  (7.  Ha/miltonensis  has  been  found 
in  the  Stringocephalus  zone,  but  it  appears  to  be  everywhere  abundant 
throughout  the  Upper  Devonian. 

Athyris  vittata.  Hall. 

Aihyris  vittata,  TLtkW,     1860.    Thirteenth  Rep.  Reg.  N.  York  St.  Cab.  Nat.  Hist., 

p.  89. 
HaU.  1867.  Pal.  St.  N.  York,  vol.  IV,  p.  289,  pi.  xlvi,  figs.  1-4. 


«(  <c 


Warren  Island  (possibly  the  Rose  Island  of  Mr.  Tyrrell's  map).  Swan 
Lake,  Manitoba,  J.  W.  Spencer,  1874  ;  six  specimens. 

Dawson  Bay,  Lake  Winnipegosis,  in  the  Upper  Devonian  rocks  at  Point 
Wilkins,  and  at  an  exposure  about  two  miles  south  of  Point  Wilkins ; 
also  on  Rose  and  Hog  Islands  in  Swan  Lake,  J.  B.  Tyrrell  and  D.  B. 
Dowling,  1889  :  apparently  not  uncommon  at  each  of  these  localities. 
Most  of  the  specimens  collected  are  nearly  perfect,  but  none  of  them 
;show  any  of  the  characters  of  the  interior  of  the  valves.     The  mesial  fold 
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and  sinus  are  rather  feebly  developed  in  each,  and  these  specimens  from 
Manitoba  correspond  much  better  with  examples  of  A.  vittata  from  the 
Hamilton  shales  of  Muscatine  and  Scott  counties,  Iowa,  kindly  forwarded 
for  comparison  by  Professor  Calvin,  than  with  the  specimen  from  the 
Falls  of  the  Ohio  figured  by  Professor  Hall. 


(S.)  Atrypa  reticularis,  L. 

Plate  37,  fig.  8. 

For  a  full  li^t  of  synonyms  of  this  species,  with  references,  see  Davidson's  **  Mono- 
graph of  the  British  Devonian  Brachiopoda,"  page  53,  the  same  author's 
'*  British  Silurian  Brachiopoda,"  p.  129,  or  Hall's  '*  Palseontology  of  the  State 
of  New  York,  vol.  IV,  pt.  1,  p.  316. 

"  Flat  Rock  Bay  "  and  north  end  of  Manitoba  Island,  Lake  Manitoba, 
and  Snake  Island,  Lake  Winnipegosis ;  Prof.  H.  Y.  Hind,  1858.  Point 
"Wilkins,  on  the  west  side  of  Dawson  Bay,  Lake  Winnipegosis,  and 
Warren  Island,  Swan  Lake,  Manitoba  ;  J.  W.  Spencer,  1874.  Found  also, 
more  or  less  abundantly,  in  nearly  all  the  outcrops  of  Devonian  limestone 
on  the  shores,  islands  and  immediate  vicinity  of  Lakes  Manitoba  and- 
Winnipegosis  examined  by  Messrs.  Tyrrell,  Dowling  and  the  present 
writer  in  1888  and  1889.  Common  throughout  the  whole  series,  but  most 
abundant  above  the  Stringocephalus  zone. 

In  the  Devonian  rocks  of  the  Mackenzie  River  district,  as  stated  on 
page  230  of  the  present  volume,  the  typical  A.  reticularis  and  its  variety 
aspera  are  connected  by  numerous  specimens  which  show  intermediate 
gradations  between  the  finely  ribbed  and  coarsely  plicated  forms.  On 
Lakes  Manitoba  and  Winnipegosis,  the  two  varieties,  which  almost 
always  occur  together,  are  remarkably  constant  to  their  respective  cha- 
racters. At  each  of  these  lakes  the  specimens  of  A.  reticvZa/ria  often  have 
the  broad  "  marginal  fringe  "  or  "  foliated  expansion''  of  the  ventral  valve 
preserved  entire,  but,  as  the  matrix  in  which  they  occur  is  a  hard  dolomite, 
it  is  very  difficult  to  reduce  such  specimens  to  a  portable  size  without 
injuring  them.  The  marginal  fringe  of  the  specimen  figured  (from  Pen- 
tamerus  Point,  Lake  Manitoba)  is  nearly  an  inch  and  three-quarters  broad, 
and  the  shell  has  a  maximum  breadth  of  about  four  inches  and  a-half. 

(S.)  Atrtpa  reticularis,  var.  aspera,  Schlotheim. 

For  a  list  of  the  synonyms  of  this  shell,  with  references,  see  page  229  of  the  pre- 
sent volume. 

Localities,  collectors  and  dates  practically  the  same  as  those  for  the 
preceding  species.     Common  also  throughout  the  whole  series. 

H 
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(S.)  Rhynchonella  pugnus,  Martin. 

The  synonymy  of  this  species  has  already  been  given  on  pages  230  and  231. 

Pentamerus  Point,  Lake  Manitoba,  J.  B.  Tyrrell  and  J.  F.  Whiteaves, 
1888  ;  and  Dawson  Bay,  Lake  Winnipegosis,  at  the  mouth  of  the  Red 
Deer  River,  J.  B.  Tyrrell,  1889 :  one  small  but  characteristic  specimen 
from  each  of  these  localities. 


(S.)  Pentamerus  comis,  Owen. 

Atrypa  comis,  Owen.   1852.  Rep.  Geol.   Surv.  Wise.,  Iowa  and  Minn.,  p.  583,  pi. 

iii  A,  fig.  4. 
Pentamerus  occidentaXisy  Hall.  1858.  Geol.  Iowa,  vol.  I,   pt.  2,   p.  514,  pi.  vi,  figs. 

2a- c.   Not  PeTVtam/trus  occidenlalis,  Hall,  1852.  Pal.  St.  X. 

York,  voL  II,  p.  341,  pL  Ixxix,  figs.  1  a-s,  and  2. 
Pentamerus  galeati/armis.  Meek  and  Worthen.  1866.  Bep.  Geol.  Surv.  Illinois,   vol. 

II,  p.  325  (foot-note). 
Gypidula  occidentalism  Hall.    1867.    Pal.  St.  N.  York,  vol.  IV,   p.  380,    pi.  Iviii  A, 

figs.  1-8. 
Pentamerus  comis.  Meek  and  Worthen.   1868.    Geol.  Surv.  Illinois,  vol.  Ill,  p.  428, 

pl.  xiii,  figs.  6a-c. 
Walcott.     1884.     Pal.   Eareka  distr.  Nevada,    p.   159,  pl.   iii, 

figs.  4  and  7  ;  pl.  xiv,  figs.  15,  15a,  b  ;  and  pl.  xv,  figs.  5, 

5a,  b. 


f  (  iC 


"  "Western  shore  of  Dawson  Bay,  from  slabs  apparently  derived  from 
the  neighbouring  clififs,"  J.  W.  Spencer,  1874  :  several  single  and  for  the 
most  part  ventral  valves.  Lake  Manitoba,  on  the  north-west  side  in  the 
Stringocephalus  zone,  at  Monroe  and  Pentapaerus  points,  ckbundant,  and 
on  the  east  side,  at  Steep  Rock  Point,  one  specimen  :  J.  B.  Tyrrell  and 
J.  F.  Whiteaves,  1888.  South-west  and  west  shores  of  Lake  Winnipeg- 
osis, at  Weston  Point  and  a  small  island  off  Weston  Point ;  at  Devils 
Point  (in  the  beds  beneath  the  Stringocephalus  zone) ;  and  on  the  west 
side  of  Pelican  Bay,  J.  B.  Tyrrell,  1889  :  a  few  specimens  from  each  of 
these  localities.  Abundant  also  at  many  exposures  of  the  Stringocephalus 
zone  on  the  islands  and  shores  of  Dawson  Bay,  where  it  was  collected  by 
Messrs.  Tyrrell  and  Dowling  in  1889. 

Next  to  Atj-ypa  retictdaris  sxid  its  variety  aspera  this  is  the  commonest 
species  of  brachiopoda  in  the  Devonian  rocks  of  this  district,  where  it  is 
usually  found  associated  with  Stringocephalvs. 

(S)  SxRiyoocEPHALUs  BuRTiNi,  Defrance. 

Strygocephalus  Burtini,  Defrance.     1827.     Diet,  des  Sc.  Nat.,  vol.  LI,  p.  102,  and 

Atlas,  pl.  Ixxxv,  figs.  1  and  la. 
Terebratula porrecta,  Sowerby.     1827.     Min.  Conch.,  pl.  576,  fig.  1. 
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Str%ngocephcUu8  Burtini^  Davidson.     1865.     Mon.   Brit.  Dev.  Brach.,  p.  11»  (which 

see  for  a  complete  list  of  synonyms  of  this  species,  with 
references)  pi.  i,  figs.  18-22,  and  pi.  ii,  figs.  1-11. 
"  "        Whiteaves.     1890.    Trans.  Royal  Soc.  Canada,  vol.  VIII, 

Sect.  4,  p.  93,  pi.  iv,  figs.  1-9  ;   and  (1891)  this  volume,  p. 
235,  pi.  xxix,  figs.  10,  10a,  11  and  11a. 

Western  shore  of  Dawson  Bay,  Lake  Winnipegosis,  J.  W.  Spencer, 
1874  :  a  loose  and  imperfect  cast  of  the  interior  of  a  very  young  shell. 
Lake  Manitoba,  at  Monroe  and  Pentamerus  Points,  J.  £.  Tyrrell  and  J. 
F.  Whiteaves,  1888  :  a  few  very  large  but  imperfect  and  badly  preserved 
specimens  at  each  of  these  localities.  South-west  shore  of  Lake  Winni- 
pegosis, at  Weston  Point,  J.  B.  Tyrrell,  1889  :  one  imperfect  cast.  Col- 
lected abundantly  and  often  in  fine  condition  by  Messrs.  Tyrrell  and 
Dowling,  on  six  of  the  islands  in  Dawson  Bay,  and  at  eight  more  or  less 
widely  separated  exposures  around  its  shores. 

The  specimens  from  these  localities  have  been  described  in  some  detail 
and  illustrated  in  the  eighth  volume  of  '*  Transactions  of  the  Royal 
Society  of  Canada."  ^ 

(S.)  Terebratula  Sullivanti,  Hall. 

Plate  37,  figs.  9,  9a  and  10. 

Terehratxda  SulHixiTUi,  Hall.     1867.    Pal.  St.    N.  York,  volume  IV,  p.  387,  pi.  Ix, 

figs.  5-10  and  68. 

Lake  Manitoba,  at  Monroe  and  Pentamerus  Points,  J.  B.  Tyrrell  and  J. 
F.  Whiteaves,  1888  :  one  good  specimen  at  each  of  these  localities.  Daw- 
son Bay,  Lake  Winnipegosis,  on  the  south-east  side,  at  Whiteaves  Point 
and  on  three  small  islands  in  its  immediate  vicinity, — on  a  small  island 
about  three  miles  north  of  Salt  Point,  and  on  its  south-eastern  shore, 
about  two  miles  west  of  Salt  Point,  J.  B.  Tyrrell  and  D.  B.  Dowling, 
1889  :  collected  rather  sparingly  at  each  of  these  localities,  but  most 
abundantly  at  Whiteaves  Point,  where  eleven  fine  specimens  were  ob- 
tained, most  of  which  are  nearly  perfect. 

In  some  of  these  the  anterior  margin  is  simply  truncated  in  the  centre, 
and  such  specimens  are  essentially  similar  in  external  form  to  the  example 
of  T.  Sullivanti  from  the  Corniferous  limestone  of  Cayuga  (Ont.)  repre- 
sented by  Prof.  Hall  on  tlate  Ix,  fig.  68,  of  the  fourth  volume  of  the 
"  Palaeontology  of  the  State  of  New  York."  Others,  again,  are  rather 
deeply  emarginate  in  front,  with  a  shallow  mesial  sinus  in  bot?i>  valves,  as 
in  the  original  of  figs.  9  and  9a  on  Plate  xxxvii  of  this  volume.  The 
internal  loop,  which  is  seen  only  in  one  specimen,  in  which  it  is  imperfect 
and  obscured  by  a  crystalline  deposit,  seems  to  have  been  originally  both 
short  and  narrow. 
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PELECYPODA. 
(S.)  Ptbrinea  lobata.  (N.  Sp.) 

Plate  38,  figs.  1-4. 

Shell  inequivalve,  compressed  at  the  sides,  though  the  main  body  of  the 
left  valve,  apart  from  the  two  wings,  is  laoderately  convex  :  marginal  out- 
line subovate,  the  length  being  about  one-fourth  greater  than  the  height : 
outer  margin  of  the  valves  in  adult  specimens  shallowly  but  distinctly 
lobate.  Anterior  side  short,  its  wing  comparatively  large,  pointed  and 
projecting,  and  the  lower  part  of  its  margin,  beneath  the  wing,  rounding 
abruptly  into  the  base,  at  least  in  the  immature  specimen  represented  by 
fig.  3,  but  appalrently  somewhat  produced  above  and  sinuate  below  in 
adults,  as  in  the  original  of  fig.  1,  which  shows  indications  also  of  what 
seems  to  have  been  a  byssal  sinus,  below  the  anterior  ear  of  the  right 
valve.  Posterior  side  longer  than  the  anterior :  the  outline  of  the  former 
not  satisfactorily  shewn  in  any  of  the  full  or  even  half-grown  specimens 
collected,  though  in  the  largest  individual  (fig.  1)  it  appears  to  be  longest 
and  obtusely  pointed  a  little  below  the  middle,  beneath  which  it  narrows 
rapidly  into  the  base  below,  in  two  shallowly  concave  curves,  with  a 
slight  prominence  between  them.  Posterior  wing  of  the  adult  shell  elon- 
gated, its  exact  contour  unknown,  but,  in  the  left  valve  of  a  very  young 
shell  which  may  possibly  be  referable  to  this  species  (fig.  4),  the  posterior 
alation  is  concave  at  its  outer  margin,  and  the  posterior  end  rounded  and 
somewhat  produced  below.  Beaks  rather  small,  scarcely  raised  above  the 
highest  level  of  the  hinge  line  and  placed  a  little  in  advance  of  the  mid- 
length. 

Central  portion  of  each  valve  marked  by  from  five  to  seven,  usually  six, 
rounded  and  slightly  nodulous  radiating  plications,  which  broaden  rapidly 
outward  and  project  a  little  beyond  the  front  margin  as  rounded  lobes, 
with  a  shallowly  concave  sinus  between  each  pair.  The  spaces  between 
the  plications  and  the  posterior  wing  also,  are  marked  with  narrow  radi- 
ating ridges,  and  the  concentric  markings  consist  of  numerous,  more  or 
less  close-set,  raised  lines,  which  seem  to  be  most  prominent  on  the  poste- 
rior wing  of  the  left  valve.  Hinge  dentition  and  muscular  impressions 
unknown. 

Dawson  Bay,  Lake  Winnipegosis, — on  the  south-east  side,  at  Whiteaves 
Point,  and  on  a  small  island  between  that  point  and  Salt  Point ;  on  the 
south-west  shore,  at  a  small  point  about  two  miles  east  of  the  mouth  of 
Steep  Rock  River,  and  at  an  exposure  about  two  miles  west  of  Salt  Point, 
J.  B.  Tyrrell,  1889  :  one  or  two  imperfect  and  not  very  well  preserved 
specimens  from  each  of  these  localities. 

Although  in  rather  poor  condition,  these  specimens  are  obviously  very 
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dissimilar  to  any  of  the  known  species  of  AvicuLidce  from  the  Devonian 
rocks  of  North  America  or  Europe.  Their  lobate  outer  margin,  in  the 
adult  state,  gives  them  a  certain  general  resemblance  to  Tridacna,  but 
they  seem  to  indicate  a  new  generic  t3rpe,  which  cannot  be  satisfactorily 
defined  until  the  characters  of  the  interior  of  the  valves  are  ascertained. 


(S.)  AcTiNOPTERiA  BoYDii,  Conrad. 

Fot  the  synonymy  of  this  species,  with  references,  see  page  239. 

Pentamerus  Point,  Lake  Manitoba,  J.  B.  Tyrrell  and  J.  F.  Whiteaves, 
1888  :  four  specimens.  Dawson  Bay,  Lake  Winnipegosis,  on  the  south- 
east side,  on  a  small  island  to  the  north  of  Whiteaves  Point,  D.  B. 
Dowling,  1888  :  one  specimen.  South-west  side  of  Lake  Winnipegosis,  on 
a  small  island  off  Weston  Point,  one  specimen :  J.  B.  Tyrrell,  1889. 
Dawson  Bay, — on  the  south-east  side,  at  Whiteaves  Point  (one  specimen) 
and  on  a  small  island  north  of  that  point  (abundant) ;  on  a  small  island 
half  way  between  Whiteaves  and  Salt  Points  (two  specimens) ;  on  the 
west  shore,  at  the  first  small  point  north  of  the  mouth  of  the  Red  Deer 
River  (abundant)  and  on  the  second  small  point  north  of  the  same  river 
(nine  specimens) :  J.  B.  Tyrrell  and  D.  B.  Dowling,  1889. 

Two  or  three  additional  species  of  Aviculidae  are  indicated  in  the  col- 
lections made  by  Messrs.  Tyrrell  and  Dowling,  but  the  specimens  in  each 
case  are  mere  casts  of  the  interior  of  the  shell,  which  are  too  imperfect 
and  badly  preserved  to  admit  of  their  being  identified  or  described. 

(S-)  GOSSELETIA.      (Sp.) 

South-west  shore  of  Dawson  Bay,  Lake  Winnipegosis,  about  two  miles 
west  of  Salt  Point,  J.  B.  Tyrrell,  1888  :  a  single  cast  of  the  interior  of 
the  closed  valves  of  a  species  of  this  genus,  which  although  evidently  un- 
described,  is  too  imperfect  to  be  properly  characterized. 

(S.)  Mytilarca  inflata.     (N.  Sp.) 

Plate  38,  figs.  5,  6  and  0a. 

Shall  small  to  medium  sized,  mytiloid,  straight,  strongly  inflated : 
length,  "^  from  the  beaks  to  the  opposite  extremity,  about  one  third  greater 
than  the  maximum  height  or  dorso-ventral  diameter :  thickness  through 
the  closed  valves  a  little  greater  than  their  height.  Valves  equal,  tumid 
in  the  ventral  region,  most  prominent  and  subangular  on  each  of  the 

*Dr.  Paul  Fischer  (Manuel  de  Conchy liologie,  p.  963)  calls  this  the  height  and  the 
dorso-ventral  diameter  the  length. 
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umbonal  slopes,  thence  inflected  rather  abruptly  and  more  or  less  convexly 
inward  on  the  ventral  side  and  obliquely  compressed  or  narrowing  con- 
vexly and  more  gradually  on  the  dorsal.  Ventral  border  straight  for  the 
greater  part  of  its  length  :  postero-dorsal  margin  moderately  elevated, 
most  prominent  and  faintly  subangular  a  little  behind  the  midlength : 
hinge  line  short,  oblique :  posterior  or  anal  margin  broadly  and  obliquely 
rounded,  though  its  junction  with  the  end  the  farthest  removed  from  the 
beaks  is  either  narrowly  rounded  or  somewhat  pointed  :  umbones  promi- 
nent, much  narrower  in  their  dorso-ventral  than  in  their  lateral  diameter : 
beaks  terminal,  curved  strongly  inward  and  slightly  forward. 

Surface  markings  and  characters  of  the  interior  of  the  valves  unknown. 
The  casts  of  the  interior  of  the  valves,  however,  are  marked  with  a  few, 
irregularly  disposed  but  for  the  most  distant  lines  of  growth  or  concen- 
tric wrinkles. 

In  the  largest  specimen  collected  (the  original  of  fig.  5)  the  maximum 
length  is  thirty-eight  millimetres,  the  greatest  height  twenty-one  mm., 
and  the  thickness  through  the  closed  valves  is  estimated  at  twenty  mm., 
but  in  other  specimens,  such  as  the  one  represented  by  figs.  6  and  6  a,  the 
greatest  thickness  considerably  exceeds  the  maximum  height. 

Pentamerus  Point,  Lake  Manitoba,  J.  B.  Tyrrell  and  J.  F.  Whiteaves, 
1888  :  ten  specimens,  most  of  which  are  very,  small.  Dawson  Bay,  Lake 
Winnipegosis, — on  two  small  islands  off  Whiteaves  Point  (two  specimens 
from  one  island  and  one  from  the  other), — on  the  south-west  shore  about 
two  miles  west  of  Salt  Point  (two  specimens,  one  unusually  large,  the 
original  of  ^g.  5),  and  on  the  west  shore  at  the  mouth  of  the  Red  Deer 
River  (three  specimens) :  J.  B.  Tyrrell,  1889. 

In  this  species  the  greatest  height  of  the  valves  is  invariably  a  little 
behind  the  midlength,  the  dorsal  margin  being  longer  than  the  anal.  In 
this  and  in  some  other  respects  the  largest  specimen  collected  (fig.  5)  differs 
materially  from  the  M.  gibhoaa  of  Hall,  to  which  it  otherwise  bears  a 
certain  general  resemblance.  Other  and  smaller  specimens  of  M  injlata 
approach  nearer  to  some  of  the  shorter  varieties  of  M.  carinata,  Hall,  in 
lateral  outline,  but  the  former  are  never  as  distinctly  angulated  on  the 
umbonal  slope  as  the  latter  are  said  to  be.  According  to  Dr.  Freeh, 
*Mytilarca,  Hall,  is  exactly  synonymous  with  MyalincL,  and,  if  this  be 
the  case,  the  present  species  will  have  to  be  called  Mycdina  injlata, 

(S.)  Myalina  trigonalis.  (N.  Sp.) 

Plate  38,  figs.  7,  7a  and  7b. 
Shell  of  medium  size,  subcuneiform  in  lateral  outline,  truncated  some- 
*  Zeitschr.  der  Deutach  k^oI.  Gesellsch.,  1888,  vol.  XL,  p.  363. 
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what  obliquely  at  the  posterior  end  and  dbtinctly  triangular  in  transverse 
section  :  length  nearly  twice  as  great  as  the  maximum  height,  and  about 
one-third  greater  than  the  maximum  bresuith.  Valves  broader  than  high, 
most  prominent  and  strongly  angulated  on  each  of  the  ventral  umbonal 
slopes,  and  flattened  in  the  ventral  region,  the  outline  of  which,  as  seen 
in  full  front  view  (as  in  fig.  7  a)  is  ovate  cordate :  sides  (see  fig.  7)  obli- 
quely compressed,  faintly  and  longitudinally  depressed  next  each  ventral 
umbonal  slope,  then  slightly  elevated  in  the  same  direction,  in  such  a 
way  as  to  form  a  low,  rounded  and  obscure  dorsal  umbonal  ridge,  which 
becomes  obsolete  at  a  short  distance  irom  the  posterior  end,  in  each  valve, 
and  ultimately  narrowing  abruptly  into  the  dorsal  margin.  Hinge  line 
short,  oblique :  dorsal  margin  long,  nearly  straight,  but  slightly  bent  a 
little  in  advance  of  the  midlength,  at  first  divergent  from  the  anterior 
margin  at  an  angle  of  about  55°  but  afterwards  nearly  parallel  with  it, 
the  greatest  height  of  the  valves  being  at  the  junction  of  the  dorsal  mar- 
gin with  the  truncated  posterior  end,  which  is  obtusely  pointed  below. 
Umbones  prominent :  beaks  terminal,  incurved  and  slightly  recurved. 

Surface  marked  only  with  concentric  lines  of  growth,  which  are  rather 
irregularly  disposed.     Characters  of  the  interior  of  the  valves  unknown. 

Dimensions  of  the  only  specimen  collected  :  maximum  length,  thirty-one 
millimetres ;  greatest  height,  sixteen  mm. ;  maximum  breadth,  twenty- 
one  mm.  and  a  half. 

West  side  of  Dawson  Bay,  at  the  first  small  point  north  of  the  mouth 
of  the  Red  Deer  River,  D.  B.  Dowling,  1889 :  one  nearly  perfect  speci- 
men. 

This  interesting  shell  seems  to  be  congeneric  with  the  so-called  "  Car- 
dium  dimidiatum"  of  Goldfuss,*  which  the  late  Ferdinand  Roemer 
doubtfully  referred  to  Mytilusf  and  TschernyschewJ  to  MytUa/rca.  The 
two  species  may,  however;  be  retidily  separated,  even  at  a  glance,  by  the 
great  difference  in  their  lateral  contour. 


(S.)  MODIOMORPHA  ATTENUATA. 

Modiomorpha  cUteiiucUa,  Whiteaves.     1800.     Trans.  Royal  Soc.  Canada,  vol.  VIII, 

Sect.  4,  p.  96,  pi.  V,  figs.  1  and  la.  (Separate  copies. ) 

South-east  side  of  Dawson  Bay,  Lake  Winnipegosis,  at  Whiteaves 
Point,  J.  B.  Tyrrell,  1889 :  "one  nearly  perfect  cast  and  three  very  im- 
perfect casts  of  the  interior  of  the  shell."     The  specimen  upon  which  the 


♦Petref.  Germ.,  vol.  II,  p,  284,  pi.  clx,  fig.  14. 
t  Lethoea  Geog^oet.,  voL  I,  Atlas,  pi.  xxix,  figs.  8a,  b,  and  ex.  pi. 
It  Die  Fauna  des  Mittleren  und  Ober.  Devon  am  West  Abb.  des  Urals.,  1887f  Mem.  du 
Com.  GeoL,  vol.  Ill,  p.  47,  pL  vii,  fig.  11. 
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species  was  mainly  based  would,  if  perfect,  have  slightly  exceeded  seven 
inches  in  length. 

(S.)  MODIOMORPHA  COMPRESSA.    (N.  Sp.) 

Plate  38,  figs.  8  and  9. 

Shell  subelliptical,  moderately  elongated,  nearly  twice  as  long  as  high, 
and  very  inequilateral :  valves  strongly  compressed  laterally,  very  gently 
convex,  and  most  prominent  on  the  oblique  posterior  umbonal  slope  of 
each  valve,  and  broadly  but  shallowly  depressed  in  front  of  these  slopes. 
Anterior  side  short  and  narrowly  rounded :  posterior  side  much  longer 
than  the  anterior,  its  outer  margin  obliquely  truncated  above  and  nar- 
rowly rounded  below  :  dorsal  margin  nearly  straight  or  very  gently  con- 
vex, ascending  slightly  behind  and  ultimately  forming  an  obtusely  suban- 
gular  junction  with  the  posterior  end :  ventral  margin  nearly  straight 
and  faintly  concave  in  the  centre  in  some  specimens,  but  somewhat  con- 
vex in  others  :  umbones  broad,  compressed  and  depressed  :  beaks  curved 
inward  and  forward,  placed  very  near  to  the  anterior  end,  but  not  quite 
terminal. 

Surface  markings  not  satisfactorily  shown,  all  the  specimens  collected 
being  mere  casts  of  the  interior  of  the  valves.  A  small  portion  of  the 
test,  which  happens  to  be  still  adherent  to  the  posterior  end  of  one  of 
these  casts  (fig.  8)  is,  however,  marked  by  two  or  three  concentric  raised 
lines.  Anterior  muscular  impression  nearly  circular,  comparatively  large, 
and  situated  close  to  the  anterior  margin.  Pallial  line  distinctly  impressed, 
entire  and  parallel  to  the  ventral  margin.  Posterior  muscidar  impression 
and  characters  of  the  hinge  dentition  unknown. 

The  specimens  are  all  too  imperfect  to  admit  of  an  accurate  statement 
of  their  dimensions,  but  both  of  the  figures  are  of  natural  size.    , 

Shores  of  Dawson  Bay,  Lake  Winnipegosis,  at  Whiteaves  Point  (three 
specimens),  and  about  two  miles  east  of  Salt  Point  (two  specimens) ;  J. 
B.  Tyrrell,  1889. 

This  shell  has  much  the  same  lateral  outline  as  the  M,  cUti/orme  of 
Walcott*,  from  the  Lower  Devonian  of  Nevada,  but  the  former  is  strongly 
compressed  at  the  sides  and  the  latter  as  strongly  convex. 

MODIOMORPHA   TUMIDA.    (N.  Sp.) 

Plate  38,  figs.  10  and  10  a.) 

Shell  of  medium  size,  ovately  subelliptical,  rather  less  than  twice  as 
long  as  high,  and  highest  a  little  behind  the  midlength  :  vajves  tumid  and 

*Pal«eont.  Eureka  distr.  Nevada,  1884,  p.  169,  pi.  v.,  fig.  9. 
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strongly  inflated  in  the  umbonal  region,  but  obliquely  compressed  in  the 
antero- ventral :  anterior  side  short,  narrow  and  abruptly  rounded  or  some- 
what pointed  :  posterior  side  broader  and  much  longer  than  the  anterior, 
its  extremity  rather  narrowly  rounded,  but  rather  more  broadly  curved 
below  than  above  :  cardinal  margin  nearly  straight  immediately  behind 
the  beaks,  thence  rising  into  a  short  and  not  very  prominent,  obtusely 
angular  alation  about  half  way  between  the  beaks  and  the  posterior  end 
(at  least,  in  the  largest  specimen  collected,  the  original  of  fig.  10),  and 
ultimately  sloping  very  gradually  downward  :  ventral  margin  gently  con- 
vex posteriorly,  but  straight  anteriorly  :  umbones  rather  bi'oad  :  beaks 
curved  inward  and  forward,  placed  near  the  anterior  end.  Surface  con- 
centrically striated.  Hinge  dentition  and  muscular  impressions  unknown. 

Maximum  length  of  the  specimen  figured,  fifty-five  millimetres  ;  great- 
est height  of  the  same,  thirty-two  mm. 

Lake  Winnipegosis,  on  the  south-west  side,  at  a  small  island  oflF  Weston 
Point  (five  specimens),  and  on  the  southern  shore  of  Dawson  Bay,  at  the 
second  small  point  east  of  the  mouth  of  Bell  River  (two  specimens) ;  J. 
B.  Tyrrell,  1889. 

(S.)  MODIOMORPHA  PARVULA.    (N.  Sp.) 

Plate  38,  fig.  11. 

Shell  very  small,  averaging  from  a  little  over  half  an  inch  to  three- 
quarters  of  an  inch  in  length,  about  one-third  longer  than  high,  and  high- 
est at  the  posterior  termination  of  the  cardinal  margin.  Valves  mode- 
rately convex,  most  prominent  and  subangular  on  each  of  the  posterior 
umbonal  slopes,  but  obliquely  compressed  on  the  antero-ventral  and  post- 
erodorsal  sides  of  these  slopes.  In  some  specimens  there  is  a  shallowly 
concave  depression  immediately  in  front  of  the  umbonal  slope.  Anterior 
side  narrow  and  very  short,  forming  a  small  abruptly  rounded  lobe  below 
and  in  front  of  the  beak :  posterior  side  longer  and  broader  than  the 
anterior,  its  outer  margin  curved  convexly  and  more  or  less  obliquely 
downward  above,  and  ultimately  forming  a  somewhat  pointed  junction 
with  the  base  below  :  cardinal  margin  rather  long,  straight  and  very  gently 
ascending  behind  the  beaks :  ventral  margin  nearly  straight,  but  slightly 
concave  in  the  centre  :  beaks  minute,  depressed,  curved  inward  and  for- 
ward, anterior,  very  nearly  but  not  quite  terminal. 

Surface  nearly  smooth,  marked  only  with  fine  concentric  striae,  or  mi- 
nute lines  of  growth.  Anterior  muscular  impression  large,  placed  close 
to  the  anterior  margin,  and  below  the  beaks.  Posterior  muscular  impres- 
sion, pallial  line  and  hinge  dentition  unknown. 

Maximum  length  of  the  specimen  figured,  fourteen  millimetres  ;  greatest 
height  of  the  same,  nine  mm. 
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Lake  Winnipegosis,  on  the  north-west  side,  at  Devils  Point  (a  cast  of 
the  interior  of  both  valves) ;  on  the  south-west  side  of  Dawson  Bay,  two 
miles  west  of  Salt  Point  (one  specimen  with  the  test  preserved),  and  on 
the  west  side  of  Dawson  Bay,  at  the  first  small  point  north  of  the  mouth 
of  the  Red  Deer  River  (nine  casts  of  the  interior  of  the  partly  open  or 
displaced  valves) ;  J.  B.  Tyrrell  and  D.  B.  Dowling,  1889. 

Some  of  these  specimens  are  more  obliquely  truncated  posteriorly  and 
more  pointed  at  the  base,  than  is  the  case  with  the  original  of  fig.  12. 
Such  individuals  bear  a  rather  close  resemblance,  both  in  lateral  outline 
and  in  size,  to  some  forms  of  the  Modiella  pygmcea  of  Conrad,  as  figured 
by  Hall*,  but  in  that  species  the  valves  are  much  more  convex  propor- 
tionately, and  not  at  all  angulated  on  the  posterior  umbonal  slopes. 

(S.)  Spathella  subelliptica.     (N.  Sp.) 

Plate  38,  fig.  12. 

Shell  rather  small,  narrowly  subelliptical,  rather  less  than  twice  as  long 
as  high,  but  a  little  higher  behind  the  midlength  than  in  front  of  it,  and 
very  inequilateral.  V^alves  usually  tumid  and  strongly  convex  in  the  um- 
bonal region,  but  narrowing  rather  rapidly  into  the  ventral  and  posterior 
margins  :  anterior  side  narrow,  very  short  and  rounding  abruptly  into  the 
ventral  margin :  posterior  side  broader  and  much  longer  than  the  ante- 
rior, its  extremity  narrowly  rounded  :  cardinal  line  occupying  about  one 
half  of  the  entire  length,  nearly  straight,  but  very  slightly  ascending 
posteriorly :  ventral  margin  nearly  straight,  slightly  convex  and  almost 
parallel  with  the  dorsal  margin  :  beaks  small,  depressed,  incurved,  ante- 
rior and  very  nearly  but  not  quite  terminal. 

Surface  marked  with  concentric  strise  and  raised  lines  of  growth,  which 
latter  are  most  prominent  posteriorly.  Hinge  dentition  and  muscular 
impressions  unknown. 

Maximum  length  of  the  specimen  figured,  twenty-five  millimetres  and 
a  half ;  greatest  height  of  the  same,  fourteen  mm. 

Pentamerus  Point,  Lake  Manitoba,  J.  B.  Tyrrell  and  J.  F.  Whiteaves, 
1888  :  a  nearly  perfect  specimen,  which,  however,  is  much  less  convex  in 
the  umbonal  region  than  usual.  Western  shore  of  Dawson  Bay,  Lake 
Winnipegosis,  on  the  second  small  point  north  of  the  mouth  of  the  R^d 
Deer  River,  D.  B.  Dowling,  1889  :  eight  specimens,  two  of  which  are 
nearly  perfect,  and  upon  which  the  foregoing  description  is  based.  A 
very  imperfect  specimen  from  the  north  side  of  South  Manitou  Island,  in 
Lake  Winnipegosis,  and  an  equally  imperfect  one  from  an  exposure  a 
mile  above  the  Lower  Salt  Spring  on  the  Red  Deer  River,  both  collected 
by  Mr.  Tyrrell,  in  1889,  are  probably  referable  to  the  present  species. 


Pal.  St.  N.  York,  vol.  V,  pt.  1,  Lamellibr.,  2,  p.  614,  pi.  Ixxvi,  figs.  9-20. 
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A  few  badly  preserved  specimens  of  a  shell,  which  may  be  a  variety  of 
S.  aubelliptica,  were  collected  by  Mr.  Tyrrell,  in  1889,  at  a  small  island 
off  Weston  Point,  Lake  Winnipegosis.  They  differ  from  the  typical 
form  chiefly  in  being  almost  exactly  twice  as  long  as  high,  and' in  the  cir- 
cumstance that  their  posterior  umbonal  slcfpes  are  obscurely  or  very 
faintly  subangular. 

S,  svheUiptica  is  obviously  congeneric  with  Spathella  ventricosa,  the 
Orthonota  ventricom  of  White  and  Whitfield,  as  figured  by  Hall*,  and 
differs  from  that  species  only  in  being  much  shorter  in  proportion  to  its 
height.  It  may  prove  to  be  identical  with  the  Cypricardites  uralicus  of 
Tschernyschew.  t 

(S.)  GONIOPHORA  PBRANGULATA,  Hall,  Var. 

Plate  39,  figs.  1  and  la. 

SanguinoliteH  peraiigvJatuSy  Hall.  Prelim.  Notice  Lam.  Shells,  p.  35. 
0<miophoraperanguUUa,  Hall.     1883.    Pal.  St.  N.  Y.,  vol.  V,  pt.  1,  Plates  and  Ex- 
planations, p.  12,  pi.  xxxiv,  figs.  1-7. 
Walcott.  1884.  Pal.  Eureka  distr.  Nevada,  p.  171,  pi.  xv, 

fig.  10. 
Hall.  1885.  Pal.  St.  N.York,  vol.  V,  pt.  1,  Lamellibr.,  2,  p. 
293,  pi.  xxxiv,  figs.  1-6,  and  pi.  xlii,  figs.  1  and  2. 

Dawson  Bay,  Lake  Winnipegosis,  two  miles  west  of  Salt  Point,  and  on 
one  of  the  small  islands  east  of  Salt  Point,  J.  B.  Tyrrell,  1889  :  a  some- 
what imperfect  cast  of  the  interior  of  the  partly  open  valves,  from  each 
of  these  localities. 

These  two  specimens,  which  are  rather  doubtfully  referred  to  G.  peran- 
gtilata,  appear  to  be  in  some  respects  intermediate  in  their  characters 
between  that  species  and  G,  ncuta^  Hall,  their  hinge  line,  in  particular, 
being  apparently  longer  proportionately  than  that  of  G,  perangtdaia.  In 
the  specimen  figured,  the  posterior  half  of  the  dorsal  margin  is  imperfect, 
but  when  entire,  the  dorsal  margin  was  probably  regularly  arched  and 
moderately  convex  for  the  whole  of  its  length,  and  not  flattened  somewhat 
obliquely  behind,  as  represented  in  ^g,  1. 

(S.)  MaCRODON  PYOMiEUS.      (N.  Sp.) 

Plate  39,  figs.  2  and  3. 

Shell  decidedly  small,  usually  less  than  half  an  inch  in  length,  narrowly 
elongated,  nearly  or  quite  twice  as  long  as  high,  somewhat  trapezoidal  and 

♦  PaL  St.  N.  York,  vol.  V.  pt.  1,  Lamellibr.  2,  p  408,  pi.  Ixvi,  figs.  41  and  42. 
t  Die  Fauna  des  Mittl.  und  Oberer  Devon  am  West— Abh.  des  Urals.    1887.    Me- 
moires  du  Comit^  G^log.,  voL  III,  p.  50,  pi.  vii,  figs.  4  and  5. 
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very  inequilateral.  Valves  strongly  convex  in  the  umbonal  r^on,  both 
posteriorly  and  anteriorly,  but  slightly  depressed  in  the  centre  below : 
posterior  area  obliquely  and  abruptly  compressed. 

Anterior  side  very  short,  angular  above  and  rounding  both  rapidly  and 
abruptly  inward  into  the  ventral  margin  below :  posterior  side  much 
longer  and  a  little  broader  than  the  anterior,  its  extremity  obliquely  trun- 
cated or  subtruncated  above  and  narrowly  rounded  below  :  cardinal  border 
nearly  straight  behind  the  beaks,  in  some  specimens  (as  in  figi  3)  nearly 
parallel  with  the  ventral  margin,  in  others  (as  in  fig.  2)  ascending  and 
subalate  posteriorly  :  ventral  margin  almost  straight  but  faintly  concave 
in  the  centre  and  rounding  upward  very  abruptly  at  each  end  :  umbones 
prominent  and  comparatively  broad  :  beaks  depressed,  curved  inward  and 
slightly  forward. 

Surface  markings  consisting  apparently  of  concentric  and  lameUose  lines 
of  growth.  Muscular  impressions  unknown :  hinge  dentition  for  the  most 
part  unknown,  though  in  the  cast  of  the  interior  of  the  left  valve  repre- 
sented by  fig.  2,  there  are  impressions  of  two  of  the  thin,  laminar  and 
«]ongated  posterior  teeth  parallel  to  the  hinge  line. 

Maximum  length  of  one  of  the  most  perfect  specimens  collected  (the 
right  valve  represented  by  fig.  3),  ten  millimetres,  greatest  height  of  the 
same,  inclusive  of  the  beaks,  five  mm.  and  a  quarter. 

A  large  mould  of  the  exterior  of  the  right  valve,  however,  which  is  not 
figured  but  which  gives  the  only  information  available  about  the  surface 
markings  of  the  test,  is  a  little  over  fourteen  millimetres  in  length. 

Lake  Winnipegosis,  on  the  north- western  shore,  at  Devils  Point,  in  the 
Upper  Devonian  (four  single  valves) ;  and  in  the  Stringocephalus  zone  at 
Dawson  Bay,  on  the  south-east  side,  on  a  small  island  to  the  south-west 
of  Whiteaves  Point  (one  right  valve),  and  on  the  south-west  side,  at  the 
mouth  of  Steep  Rock  River  (the  left  valve  represented  by  fig.  2) :  J.  B. 
Tyrrell,  1889. 

All  the  specimens  from  these  localities,  except  the  solitary  mould  of  the 
exterior  of  a  right  valve  already  referred  to,  are  perfect  and  well  pre- 
served casts  of  the  interior  of  the  right  or  left  valve.  The  species  is 
perhaps  most  nearly  related  to,  but  probably  distinct  from,  the  M,  parvus 
of  White  and  Whitfield,*  from  the  yellow  sandstone  at  Burlington,  Iowa, 
which  Dr.  White  regards  as  the  lowest  member  of  the  Lower  Carbonifer- 
ous in  the  Mississippi  valley. 


•  Proc.  Boston  Soc  Nat  Hist.,  1882,  vol.  VIII,  p.  299. 
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NucuLA  LiRATA,  Conrad. 

XuculalircUay  Conrad.  1842.  Journ.  Ac.  Nat.  Sc.  PhiL,  vol.  VII,  p.  250,  pi.  xv, 
fig.  7. 
'•      Hall.     1870.     Prelim.  Not.  Lamellibr.  Shells,  2,  p.  3. 
"  "  "        1883.     Pal.  St.  N.  York,  vol.  V,  pt.  1,  Plates  and  Explana- 

tions, pi.  xlv,  figs.  17-27. 
*'  "  •*        1885.  Pal.  St.  N.York,  vol.  V,pt.  1,  Lamellibr.,  2,  p.  316,  pi. 

xlv,  figs.  5,  11,  15, 17-22,  24,  25,  and  pi.  xciii. 

North  side  of  Manitoba  Island,  Lake  Manitoba,  J.  B.  Tyrrell  and  J. 
F.  Whiteaves,  1888  :  two  or  three  badly  preserved  single  valves. 

(S.)  NucuLA  ?  Manitobensis.     (N.  Sp.) 

Plate  41,  fig.  1. 

Shell  rather  small,  ovately  trapezoidal,  about  one-third  longer  than  high 
and  very  inequilateral.  Valves  gibbous,  tumid  in  the  umbonal  region 
and  above,  but  obliquely  compressed  and  somewhat  depressed  in  the  centre 
below  :  anterior  side  (assuming  it  to  be  a  HuctUa)^  much  longer  than  the 
posterior,  its  outer  margin  obliquely  subtruncate  above  and  forming  an 
obtusely  pointed  junction  with  the  base  below  :  posterior  side  extremely 
short,  its  margin  concave  immediately  under  the  overhanging  beaks  and 
narrowly  rounded  below ;  cardinal  margin  gently  convex,  curving  rather 
rapidly  downward  posteriorly :  ventral  margin  nearly  straight  for  the 
greater  part  of  its  length,  but  curving  upward  abruptly  at  both  ends : 
umbones  broad,  depressed,  anterior,  terminal :  beaks  curved  inward,  for- 
waixl  and  a  little  downward. 

Surface  apparently  almost  smooth  and  marked  only  with  faint  concen- 
tric striae  of  growth.  Hinge  dentition  and  muscular  impressions  un- 
known. 

Length  of  the  largest  specimen  collected,  nine  millimetres ;  greatest 
height  of  the  same,  six  mm.  and  a  half. 

Dawson  Bay,  Lake  Winnipegosis,  on  a  small  island  north  of  Whiteaves 
Point,  and  on  its  south-western  shore,  at  an  exposure  about  two  miles 
west  of  Salt  Point,  J.  B.  Tyrrell,  1889  :  a  single  right  valve  from  each  of 
these  localities. 

As  the  characters  of  the  interior  of  the  valves  of  this  species  are  entirely 
unknown,  it  is  quite  uncertain  to  what  genus  it  should  be  referred.  It 
is  here  provisionally  regarded  as  a  Nv^cula  on  account  of  its  general  resem- 
blance, in  external  form,  to  some  varieties  of  the  N,  varicosa  of  Hall,  as 
figured  on  Plates  xlvi  and  xciii,  of  vol.  V,  Pt.  1,  (Lamellibr.,  2)  of  the 

*  Dr.  S.  P.  Woodward  (Manual  of  the  MoUusca.,   p.  269)  says  that  in  Nucula  the 
umbones  are  "turned  to  the  short,  posterior  side." 
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Palseontology  of  the  State  of  New  York.  The  present  species,  however, 
may  readily  be  distinguished  from  N.  varicosa,  by  its  much  smaller  size, 
more  trapezoidal  contour  and*  by  the  apparent  absence  of  "  strong  varices 
of  growth." 

NUCULITBS,  Sp. 

Plate  39,  ^g,  4. 

An  imperfect  cast  of  the  interior  of  a  single  valve  of  a  small  and  appa- 
rently undescribed  species  of  Nuculites  was  collected  by  Mr.  J.  B.  Tyrrell 
and  the  present  writer  in  1888,  on  the  north  shore  of  Manitoba  Island. 
The  specimen,  which  is  not  more  than  five  millimetres  in  length,  is  too 
imperfect  for  specific  description,  but  it  shows  clearly  the  impression  of 
the  "  vertical  clavicular  ridge  just  anterior  to  the  beaks,"  which  is  so 
characteristic  of  the  genus.  The  general  contour  of  this  specimen  is  not 
very  dissimilar  to  that  of  the  N.  oblongcUa  of  Hall  (from  the  Hamilton 
group  of  the  State  of  New  York),  but  that  species  attains  to  a  length  of 
from  twenty-four  to  thirty-five  mm.,  and  is  much  more  obtusely  pointed 
at  the  longer  and  so-called  posterior  end. 

(S.)  KeFEBSTEINIA  8UB0VATA. 

Megalodon  (tvJbovattui,   Whiteaves.    1890.    TraDS.    Royal  Soc.    Canada,   vol.   VIII, 

Sect.  4,  p. 97,  pL  v.,  figs.  2,  2a,  3  and  3a.  (Separate  copies.) 

Cameron  Bay,  Lake  Winnipegosis,  on  the  south-west  side,  three  miles 
south  of  Graves  Point  (one  small  cast)  :  Dawson  Bay,  in  the  same  lake, 
on  Beardy  Island  ^one  small  cast),  on  the  south-west  shore,  two  miles 
west  of  Salt  Point  (six  specimens),  four  miles  west  of  that  point  (several 
specimens,  some  with  the  test  preserved),  and  a  few  miles  farther  west, 
at  the  first  small  point  east  of  the  mouth  of  Steep  Rock  River  (four  large 
casts)  ;  also  on  the  west  shore,  at  the  mouth  of  the  Red  Deer  River  (two 
specimens) :  J.  B.  Tyrrell,  1889. 

A  left  valve  of  a  small  bivalve  shell  from  Penbamerus  Point,  Lake 
Manitoba,  and  a  cast  of  the  interior  of  both  vsilves  of  an  equally  small 
specimen  from  Onion  Point,  on  the  same  lake,  both  collected  by  Mr. 
Tyrrell  and  the  writer  in  1888,  are  probably  immature  examples  of  this 
species. 

K»  subovata  was  originally  ''  referred  to  the  genus  Megalodon  on  account 
of  its  strong  resemblance  in  internal  structure  to  the  If,  trunccUtts  and 
Jf.  rhomboidalis  of  Goldfuss,  from  the  Devonian  rocks  of  the  Eifel."  It 
was,  however,  stated  (op.  cit.  pp.  97  and  98)  that,  in  each  of  these  shells 
the  "  hinge  seems  to  be  constructed  on  a  somewhat  different  plan  to  that 
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of  the  type  of  the  genus,  the  M,  aieullatus  of  Sowerby,"  and  that  a  new 
genus  or  subgenus  would  probably  have  to  be  constituted  for  the  recep- 
tion of  the  little  group  of  species,  including  the  present  one,  of  which  M. 
trunccUu8  is  the  type.  For  this  new  genus  the  name  Keferateinia  has  been 
recently  proposed  by  Professor  M.  Neumayr,  in  a  paper  published  since 
his  death  by  the  Royal  Academy  of  Sciences  of  Vienna.* 

On  the  other  hand,  it  is  only  proper  to  add  that,  so  far  back  as  1851, 
Griinewaldtt  claimed  that  the  Megalodvs  truncatiis  of  Groldfuss  is  a  Mi/o- 
pharia.  Dr.  Freeh,  also,  in  a  paper  upon  Mecynodon  and  Myophoria,  I 
places  Goldfuss's  species  in  the  group  of  Myophoria  Iceviyata  and 
maintains  that  it  belongs  to  the  older  Trigoniadae.  Dr.  Freeh  thinks  that 
all  the  species  figured  by  Hall  under  the  name  Sckizodus,  on  Plate  Ixxv 
of  voL  V,  pt.  1  (Lamellibr.,  2)  of  the  Palaeontology  of  the  State  of  New 
York,  belong  to  the  genus  Myophoria  and  that  the  name  Schizodvs  should 
be  restricted  to  the  Permian  species.  According  to  this  view,  the  fossil 
from  the  Hay  River,  which  is  referred  to  Schizodus  Chsmungensis  on  page 
241  of  the  present  volume  and  figured  on  Plate  xxx,  figs.  5  and  5a,  would 
also  be  a  Myophoria,  but  it  may  be  a  Kefersteinia^  and  not  very  improba- 
bly even  an  immature  example  of  K,  svhovata, 

(S.)  Mecynodon.  (Sp.) 

(Cfr.  M.  Ei/eliensis,  Freeh.) 

Mecyfuxion  eifelierutiH,  Freeh.     1889.    Zeitschr.  der  Deatsch.  geolog.  Gesellsch.,  vol. 

XLI,  p.  ISO,  pi.  xi,  figs.  7  and  7a. 

Dawson  Bay,  Lake  Winnipegosis,  at  the  mouth  of  the  Red  Deer  River^ 
J.  B.  Tyrrell,  1889  :  a  cast  of  the  interior  of  the  left  valve  of  a  species  of 
Mecynodon,  which,  although  too  imperfect  to  be  determined  specifically, 
is  believed  by  Dr.  Freeh,  who  has  seen  the  specimen,  to  be  at  least  closely 
related  to  his  M.  eifeliensis. 

Anodontopsis  affinis.     (N.  Sp.) 

Plate  40,  figure  6. 

Shell  small,  rather  narrowly  subelliptical,  about  one-third  longer  than 
high  and  very  inequilateral.  Valves  compressed  convex  :  posterior  area 
gently  inflected  and  indistinctly  defined,  as  the  faint  angulation  on  the 
posterior  side  of  the  umbones  becomes  obsolete  and  disappears  about  half 

*  Beitr.  zu  Einer  MorphoL  Eintheil.  der  Bivalven.    Denkachr.  der  Math.-Naturwiss. 
Schaftl.  cl.  der  KaiserL  Ak.  der  Wissenqchaft.    Wien,  1891.    Vol.  LVIII,  p.  88. 
t  Zeitschr.  der  Deutsch.  d^eo].  GeBellach.,  1851,  vol.  Ill,  p.  252. 
Jib.,  1889,  vol.  XLI,  p. p.  127-188. 
September,  1892.  ^ 
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way  between  the  beaks  and  the  postero-basal  margin.  Anterior  side  short, 
its  margin  regularly  rounded :  posterior  side  much  longer  than  the  ante- 
rior, its  extremity  obliquely  subtruncated  above  and  narrowly  rounded 
below  :  ventral  margin  gently  convex  ant^orly  and  nearly  straight  but 
slightly  ascending  posteriorly :  cardinal  margin  curving  very  abruptly 
downward  in  front  of  the  beaks,  nearly  straight,  with  a  slight  downward 
dechnation,  behind  them,  and  ultimately  curving  obliquely  and  rapidly 
downward  and  outward  posteriorly  :  umbones  depressed  and  compressed  : 
beaks  small,  incurved,  with  a  forward  inclination,  placed  near  the  anterior 
end  but  not  quite  terminal. 

Surface  markings  and  muscular  impressions  unknown.  In  the  specimen 
figured,  which  is  the  cast  of  the  interior  of  a  left  valve,  the  existence  of 
a  long  and  thin  lateral  tooth  in  that  valve  seems  to  be  indicated  by  a  nar- 
row longitudinal  grove  which  runs  parallel  with  and  close  to  the  cardinal 
margin  for  the  whole  of  its  length  behind  the  beaks. 

Length  of  the  left  valve  figured,  sixteen  millimetres :  greatest  height  of 
the  same,  ten  mm. 

Devils  Point,  Lake  Winnipegosis,  J.  B.  Tyrrell,  1888  :  a  single  but  very- 
perfect  cast  of  the  interior  of  both  valves,  which  are  widely  open  and 
partially  detached. 

This  little  shell  seems  to  be  very  closely  related  to  the  Anodontopsis 
concinna  of  the  Guelph  limestone  of  Ontario*,  but  the  valves  of  the 
former  are  much  narrower  in  proportion  to  their  height,  more  pointed 
posteriorly,  and  their  posterior  umbonal  slopes  are  much  less  distinctly 
angulated. 


(S.)  Paracyclas  antiqua,  Uoldfuss.     (Sp.) 

Plate  39,  fig.  6. 

Lfwina  aiUiqtuif  Croldfuss.     1834-40.     Petref.  Germ.,  vol.  II,  p.  226,  pi.  cxlvi,  figs. 

7a,  b. 

Devils  Point,  Lake  Winnipegosis  (three  specimens) ;  also  in  the  Strin- 
gocephalus  zone  at  Dawson  Bay,  on  the  same  lake,  on  the  south-west  side, 
two  miles  west  of  Salt  Point  (one  specimen),  on  the  west  side,  at  the 
mouth  of  St-eep  Rock  River  (three  specimens),  and  at  the  first  small  point 
north  of  the  Red  Deer  River  (one  specimen) :  J.  B.  Tyrrell  and  D.  B. 
Dowling,  1889. 

Seven  of  these  specimens  are  well  defined  moulds  of  the  exterior  of  the 
closed  valves  and  one  is  a  cast  of  the  interior.     The  figure  is  taken  from 

*GeoL  and  Nat.  Hist.  Surv.  Canada,  Pal.  Fosh.,  vol.  Ill,  (pt.  1.)  p.  12,  pL  ii,  fig. 
4,  and  pi  vii,  figs.  4  and  4a. 
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a  wax  impression  of  one  of  these  moulds,  in  which  the  valves  are  thirty 
millimetres  in  length  and  nearly  thirty-two  in  height. 

The  writer  has  failed  to  find  a  single  character  by  which  these  speci- 
mens from  Lake  Winnipegosis  can  be  satbfactorily  distinguished  from 
the  Lucina  cmtiqtba^  of  the  Devonian  rooks  of  the  Eifel,  as  described  and 
figured  by  Goldfuss.  The  phrase  <<  umbonibus  postmedianis ''  of  the  ori- 
ginal description  of  that  species,  it  is  true,  is  not  applicable  to  any  of  the 
specimens  collected  by  Messrs.  Tyrrell  and  Dowling,  but  in  Goldfuss's 
figures  of  Z.  ftfitiqua,  the  umbones  and  beaks  are  represented  as  placed  a 
little  in  advance  of  the  midlength. 

Judging  by  the  descriptions  and  figures  of  both,  it  is  difficult  to  see 
upon  what  grounds  the  Paracydas  Ohioensis  of  Meek  is  separated  from  P. 
antiqtba.  Each  of  the  eight  specimens  from  Lake  Winnipegosis  is  cha- 
racterized by  the  "  strongly  oblique  sulcus,  extending  from  the  back  part 
of  the  beaks  to  the  upper  part  of  the  posterior  margin,"  on  the  **  posterior 
dorsal  slope  of  .each  valve,''  which  Mr.  Meek  relies  upon  as  the  distin- 
guishing feature  of  P.  Ohioensisy  but  which  is  equally  characteristic  of  P. 
antiq^ia, 

PilRACYCLAS    ELLIPTICA,    Hall. 

Paracyclati  dlipticay  Hall.    1843-    GJeol.  Surv.  N.  York,  Rep.  Fourth  Distr.,  p.  171, 

pi.  Ixvii,  fig.  2. 
LMC%na(  Paracyclas)  elliptica,  var.  occicUtUalM,  Hall  and  Whitfield.    1882.    Twenty- 

fourth  Reg.  Rep.  N.  York  St.  Mus.  Nat.  Hist.,  p.  189. 
Paracyrias  elUptica,  HalL  1883.    Pal.  St.  N.  York,  vol.  V,  pt.  1,  Plates  and  Expla- 
nations, pi.  Ixxii,  figs.  23-30. 
**  "        1885.  PaL  St.  N.York,  vol.  V,  pt.  1,  LamelUbr.,  2,  p.  440,  pi. 

Ixxii,  figs.  23-33,  and  pi.  xcv,  fig.  18. 

A  few  specimens  of  the  large  and  typical  form  of  this  species  were  col- 
lected by  Messrs.  Tyrrell,  Dowling  and  the  present  writer,  in  1888  and 
1889,  at  Onion  Point,  Lake  Manitoba,  and  at  many  of  the  exposures  on 
the  shores  and  islands  of  Lake  Winnipegosis. 

Paracyclas  ELLIPTICA,  var.  occiDENTALis,  Billings. 

Plate  39,  figs.  7-10. 

Lttrina  ocddenialtH,  Billings.     1859.     In  H^ind's  Rep.  Assinib.  and  Saskatch.  Expl. 

Exped.,  p.  187,  wood-cut,  figs,  lb,  c. 
Lv/^ina  elliptica^  Billings,  as  of  Conrad.  1859.  lb.,  p.  187,  wood-cut,  fig.  Id. 
Pararycl(M  BiUingttana^  S.  A.  Miller.  1883.  Am.  Pal.  Foss.,  Second  £d.,  p.  311. 

In  1858,  Professor  H.  Youle  Hind  collected  two  lamellibranchiate 
shells,  which  are  still  in  the  Museum  of  the  Survey,  from  the  Devonian 
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rocks  at  Snake  Island  in  Lake  Winnipegosis.  Both  of  these  were  figured 
by  Mr.  E.  Billings  (op.  cit.  p.  187),  who  regarded  one  as  identical  with 
Lucina  elliptica,  Conrad,  (sic),  and  described  the  other  as  a  new  species, 
under  the  name  Lucina  occidentalis.  To  the  present  writer  these  two 
specimens  appear  to  be  merely  somewhat  distorted  individuals  of  the  same 
species,  the  one  referred  to  L.  eUiptica  being  abnormally  compressed  in 
the  direction  of  its  height,  and  that  described  as  L.  occidenialis  in  the 
direction  of  its  length.  Similar  specimens  collected  by  Messrs.  Tyrrell 
and  the  present  writer,  at  Manitoba  Island  and  Onion  Point,  Lake  Mani- 
toba, in  1888,  and  by  Messrs.  Tyrrell  and  Dowling  abundantly  at  most  of 
the  exposures  on  the  shores  or  islands  of  Lake  Winnipegosis,  in  1889,  are 
almost  exactly  intermediate  in  their  chai:acters  between  P.  eUiptica, 
Hall,  and  P.  Hrata,  Conrad.  They  perfectly  resemble  the  latter  species 
both  in  size  and  shape,  but  their  "  concentric  undulations  of  growth  "  are 
rounded  and  flattened,  not  prominent  and  subangular  as  in  P.  lirata.  It 
is  highly  probable,  however,  that  P.  ei/iptiea  is  only  a  variety  of  P.  lirata. 

Both  the  typical  form  and  the  var.  occidentalis  of  Billings  (not  of  Hall 
and  Whitfield)  are  most  abundant  in  thd  argillaceous  limestones  above 
the  Stringocephalus  zone,  and  at  the  local  base  of  the  Upper  Devonian. 

In  his  latest  description  of  P.  eUiptica^  Prof.  Hall  points  out  that  it  is 
"  subject  to  great  variation  in  form  from  compression,^'  a  statement  which 
is  equally  applicable  to  the  specimens  from  Lake  Winnipegosis,  four  of 
which  are  represented  on  plate  xxxix.  Fig.  8  on  that  plate  represents 
the  type  of  L,  occidentalis,  Billings,  the  wood-cut  of  that  shell  in  Prof. 
Hind's  report  being  neither  as  accurate  nor  as  characteristic  as  could  be 
wished.  Fig.  7  represents  a  specimen  from  Dawson  Bay,  which  is  quite 
free  from  distortion  or  compression.  In  the  original  of  fig.  10,  which  is 
from  the  Red  Deer  River,  at  the  Upper  Salt  Spring,  the  compression  in 
the  direction  of  the  height  has  reached  its  maximum,  while  in  the  original 
of  fig.  9,  which  is  also  from  the  Red  Deer  River,  the  compression  has 
obviously  been  oblique. 


(S.)  Paracyclas.    (Sp.  Undt.) 

Plate  39,  figs.  5  and  5a. 

Three  specimens  of  a  large  and  apparently  undescribed  species  of  Para- 
cyclas were  collected  by  Mr.  Dowling,  in  1889,  on  the  western  shore  of 
Dawson  Bay,  at  the  first  small  point  north  of  the  mouth  of  the  Red  Deer 
River.  Two  of  these  are  casts  of  the  interior  of  the  shell,  and  one  is  a 
natural  mould  of  the  exterior  of  the  closed  valves,  but  all  three  a:e  too 
imperfect  and  too  badly  preserved  to  admit  of  identification  or  descrip- 
tion.    The  figures  on  plate  xxxix  are  taken  from  a  wax  impression  of  the 


(4  (( 


(i  it 


ti  tt 


wHiTEAVia]  DEVONIAN   FOSSILS   OP    MANITOBA,    ETC.  307 

mould  of  the  exterior,  but  the  ventral  margin  is  slightly  restored  from 
the  lines  of  growth.  The  shell  seems  to  have  been  larger  and  more  glo- 
bose than  P.  ellipticay  but  the  wax  impression  from  which  the  figures  were 
made  does  not  give  a  clear  idea  of  the  shape  of  the  valves,  or  of  their 
surface  markings. 

(S.)  CoNOCAKDiUM  Ohioensb,  Meek. 

Coiiocardium  Ohioen«e,  Meek.  1871.  Proc.  Ac.  Nat.  So.  Philad.,  p.  9. 

Meek.  1873.  Geol.  Surv.  Ohio,  vol.  I,  pt.  2,  p.  203,  pi.  xviii, 

fig.  9,  and  wood-cut  a  on  p.  204. 
Hall.  1883.  Pal.  St.  N.  York,  vol.  V,  pt.  1,  Plates  and  ExpL, 

pi.  Ixviii,  figs.  2  and  3. 
Hall.  1886.  Pal.  St.  N.  York,  vol.  V,  pt,  1,  Lamellibr.,  2,  p. 

411,  pi.  Ixviii,  figs.  2  and  3. 

"Western  shore  of  Dawson  Bay,"  Lake  Winnipegosis,  "from  slabs  ap- 
parently derived  from  the  neighbouring  cliffs,"  J.  W.  Spencer,  1874  :  four 
specimens. 

Monroe  Point,  Lake  Manitoba,  J.  B.  Tyrrell  and  J.  F.  Whiteaves, 
1888  :  four  specimens.  Dawson  Bay,  at  Whiteaves  Point,  and  about  two 
miles  west  of  Salt  Point,  J.  B.  Tyrrell,  1889  :  one  specimen  from  each  of 
these  localities. 

Most  of  the  specimens  obtained  at  these  localities  are  small  and  obvi- 
ously immature,  but  a  single  and  nearly  perfect  specimen,  collected  by  Dr. 
Spencer,  is  fourteen  millimetres  in  length  and  nine  millimetres  in  height. 
In  this  individual  "the  body  of  the  shell,"  as  stated  by  Hall,  in  his  de- 
scription of  C,  Ohioense,  "  is  marked  by  about  six  strong  radiating  plica- 
tions on  the  ventricose  portion  of  the  valve,  and  on  each  side  by  more 
numerous  and  smaller  plications.  The  interspaces  between  the  ribs  are 
marked  by  lamellose  concentric  striae." 

Some  palfeontologists  are  of  the  opinion  that  C.  Ohioense  is  only  the 
young  of  the  C.  trigoncde  of  Hall,  which  Professor  Hall  now  regards  as  a 
synonym  of  C,  cuneus,  Conrad. 

(S.)  Cardiopsis  tenuicostata.  (N.  Sp.) 

Plate  40,  figs.  1  and  2. 

Shell  of  medium  size,  moderately  convex,  subcircular  or  ovately  subcir- 
cular,  inequilateral  and  a  little  longer  than  high.  Umbones  prominent, 
beaks  incurved,  inclined  forward  and  placed  in  advance  of  the  midlength ; 
superior  border  nearly  straight  but  slightly  concave  in  the  centre,  Jbehind 
the  beaks ;  ligamental  area  narrowly  lanceolate  in  outline,  as  viewed  from 
above. 
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Surface  marked  with  numerous  fine  and  closely  disposed  rounded  or 
flattened  radiating  ribs,  which  are  crossed  bj  concentric  striie  of  growth. 
Muscular  impressions  and  hinge  dentition  unknown. 

Dawson  Bay,  Lake  Winnipegosis,  about  two  miles  west  of  Salt  Point, 
and  at  the  mouth  of  the  Red  Deer  River,  J.  B.  Tyrrell,  1889  :  one  imper- 
fect left  valve  from  each  of  these  localities. 

The  radiating  costae  of  the  larger  of  these  two  valves  (fig.  1)  are  about 
one  miUimetre  broad  in  their  thickest  part,  and  those  of  the  smaller  (fig.  2) 
less  than  half  a  millimetre  in  breadth.  In  the  absence  of  any  knowledge 
of  the  hinge  dentition  of  the  valves  this  species  is  here  provisionally 
referred  to  CardiopHsj  on  account  of  its  resemblance  in  external  charac- 
ters to  the  C.  radiata  of  Meek  and  Worthen,  as  figured  by  Hall,*  but  it 
may  be  a  Pararca.  It  differs,  however,  from  C.  radiaia  in  its  more  nearly 
circular  outline,  and  in  the  position  of  its  beaks,  which  are  not  placed 
nearly  so  far  forwarj^- 

Three  casts  of  the  interior  of  a  shell,  collected  by  Mr.  Tyrrell,  in  1889, 
at  Whiteaves  Point,  in  Dawson  Bay,  are  also  probably  referable  to  C 
lenuicostata,  though  they  show  no  traces  of  the  radiating  ribs  character- 
istic of  the  exterior  of  its  test. 


(S.)  Cypricardella  bellistriata,  Conrad.  (Sp.) 

Plate  40;  figs.  4  and  5. 

Microdon  bellititriaiay  Conrad.  1H42.   Joum.  Ac.  Nat.  Sc.  Phil.,  voLVII,  p.  247,  pi. 

xiii,  fig.  12. 
Hall.  1843.  Geo].  Surv.  N.  York,  Rep.  Fourth  Di8tr.,p.  196, 

fig.  2. 
Hall.     1873.     Twenty-third  Reg.  Rep.  N.  Y.  St.  Cab.  Nat. 

Hist.,  pi.  xiv,  fig.  8. 
Eodon  beUisfriatw,  8.  A.  Miller.    1877.    Cat.  Am.  Pal.  Foss.,  p.  244. 
Microdonella  hdliMriata,  (Ehlert.    1881.    Mem.  GeoL  Soc.  France,  3rd  Ser.,  vol.  II, 

p.  27,  pi.  iv,  figs.  4a,  4b. 
MicrodoH  (Cypricardella)  belli^triattu,  HalL  1885.    PaL  St.  N.  York,  vol.  V.  pt.  2, 

Lamellibr.,  2,  p.  306,  pi.  xlii,   figs.    17-20;  pi.  Ixxiii,  figs. 

7-22;  and  pL  Ixxiv,  figs.  5-10. 
Cfr.  Samjuinoiaria  lamelloaa,  Goldfuss.    1834-40.    Petref.  Germ.,  vol.  II,  p.  279,  pi. 

clix,  fig.  12. 
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Dawson  Bay,  Lake  Winnipegosis,  about  two  miles  west  of  Salt  Point, 
J.  B.  Tyrrell,  1889  :  one  mould  of  the  exterior  of  both  valves.  Two  casts 
of  the  interior  of  a  shell  which  is  probably  referable  to  this  species,  both 
of  which  are  figured  on  plate  xl,  were  collected  by  Mr.  Tyrrell,  in  1889, 
in  the^  Upper  Devonian  shales  at  Point  Wilkins,  in  Dawson  Bay. 


•  On  PI.  Ixx,  fig.  25,  of  vol.  V,  pt.  1,  Lamellibr.,  2,  of  the  Pal.  St  N.  York. 
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(S.)  Cypricardella  FRODUCTA.   (N.  Sp.) 

Plate  40,  fig.  8. 

Shell  of  medium  size,  elliptic  ovate,  about  one-third  longer  than  high 
and  very  inequilateral ;  valves  compressed  convex,  moderately  inflated, 
with  a  faint  longitudinal  depression  immediately  above  the  low,  rounded 
and  very  indistinctly  defined  posterior  umbonal  slope  :  anterior  side  extre- 
mely short,  its  margin  subtruncated  almost  vertically  below  the  beaks,  as 
far  as  the  lunule  extends,  then  curving  rapidly  downward  and  backward 
into  the  ventral  margin :  posterior  side  much  longer  than  the  anterior,  its 
dorsal  and  ventral  margins  broadly  and  gently  convex,  and  its  outer  ter- 
mination narrowly  rounded  in  the  centre  ;  umbones  compressed  and  de- 
pressed :  beaks  small,  incurved  and  directed  forwards,  anterior  and  nearly, 
if  not  quite,  terminal :  lunule  narrowly  lanceolate  in  outline  :  ligamental 
area  or  escutcheon  narrow,  elongated  and  well  defined. 

Surface  marked  with  numerous,  close-set  and  regularly  disposed  rounded 
and  rib-like  concentric  plications,  which  are  about  equal  in  breadth  to 
the  narrow  grooves  between  them.  Hinge  dentition  and  muscular  im> 
pressions  unknown. 

Maximum  length  of  the  specimen  figured,  forty-nine  millimetres :  great- 
est height  of  the  same,  thirty-two  mm.  and  a  half. 

Dawson  Bay,  Lake  Winnipegosis,  at  the  mouth  of  Steep  Rock  River,  J. 
B.  Tyrrell,  1889  :  a  mould  of  the  exterior  of  a  left  valve,  a  wax  impression 
of  which  is  figured. 

It  is  just  possible  that  the  shell  for  which  the  foregoing  name  is  pro- 
posed, may  prove  to  be  an  extk^me  variety  of  the  preceding  species.  It 
seems  to  most  nearly  resemble  the  specimen  of  (7.  beHistriata  from  the 
Chemung  Group  of  the  State  of  New  York  which  Professor  Hall  figures 
on  plate  Ixxiv,  fig.  5,  of  volume  five,  part  two  (Lamellibranchiata,  2)  of 
the  Palfeontology  of  that  state,  but  in  that  specimen  the  beaks  are  repre- 
sented as  not  nearly  terminal,  the  anterior  end  as  considerably  produced 
and  the  posterior  extremity  as  obliquely  truncated  above  and  narrowly 
rounded  below. 

(S.)  Cypricardinia  planulata  (?)  Conrad,  var. 

Plate  40,  fig.  3. 

Cfr.  Pterinea  jjfamUcUaj  Conrad.  1842.  Joum.  Ac.  Nat.  Sc.  Phil.,  vol.  VIII,  p.  251, 

pi.  xiii,  fig.  15. 
Cypricardinia  planidata.  Hall.  1870.     Prelim.  Not.  Lamellibr.,  2,  p.  82. 

1883.    Pal.  St.  N.  York,   vol.  V,   pt.  1,   Plates  and 

Explanations,  pi.  Ixxix,  figs.  1-5. 
1885.    lb.,  Lamellibr.,  2,  p.  484,  pi.  Ixxix,fig8.  1-5. 
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Dawson  Bay,  Lake  Winnipegosis,  a  mould  of  the  exterior  of  a  right 
valve,  from  the  Stringocephalus  zone,  and  Devils  Point,  on  the  same  lake, 
a  similar  mould  of  a  left  valve  (a  gutta  percha  impression  of  which  is 
figured),  from  the  basal  beds  of  the  Middle  Devonian,  both  collected  by 
Mr.  J.  B.  Tyrrell  in  1889. 

The  specimen  from  Dawson  Bay,  which  is  not  figured,  is  essentially 
similar  in  mai^nal  outline  to  the  C.  planulata  as  figured  by  Hall,  but  the 
one  from  Devils  Point  is  more  squarely  truncated  posteriorly  and  may 
not  belong  to  the  same  species.  Both  differ  from  the  typical  form  of  C. 
planuIcUa  in  the  much  greater  number  and  closer  disposition  of  their 
'^  concentric  undulations." 

(S.)  Glossites  Manitobensis.     (Nom.  prov.) 

Plate  40,  fig.  7. 

Shell  of  medium  size,  strongly  but  perhaps  abnormally  compressed  at 
the  sides,  elongate-subelliptical,  a  little  more  than  twice  as  long  as  high, 
and  very  inequilateral.  Anterior  side  very  short,  its  margin  curving 
rapidly  and  somewhat  concavely  downward  and  forward  from  the  beaks 
to  about  the  midheight,  then  abruptly  backward  into  the  base  below ; 
posterior  side  much  longer  than  the  anterior,  its  extremity  very  obliquely 
subtruncated  above,  and  produced  as  well  as  narrowly  rounded  below  : 
ventral  margin  nearly  straight  in  the  centre  but  curving  gradually  and 
rather  broadly  upward  at  each  end  :  cardinal  margin  nearly  straight, 
horizontal  and  almost  parallel  with  the  ventral  margin  for  nearly  the 
whole  of  its  distance,  behind  the  beaks  :  umbones  compressed  and  de- 
pressed :  beaks  curved  inward  and  forward,  placed  very  near  to  the  ante- 
rior end  but  not  quite  terminal. 

Surface  marked  apparently  with  rather  numerous,  somewhat  irregularly 
disposed,  narrow  and  moderately  prominent,  rounded  concentric  plications. 
Hinge  dentition  and  muscular  impressions  unknown. 

Maximum  length  of  the  only  specimen  collected,  forty-six  millimetres: 
greatest  height  of  the  same,  twenty-one  mm. 

Pentamerus  Point,  Lake  Manitoba,  J.  B.  Tyrrell  and  J.  F.  Whiteaves, 
1888  :  a  single  imperfect  specimen  with  both  valves  preserved. 

This  shell  has  a  considerable  similarity,  in  external  form,  to  the  Glos- 
siten  Hngualis  of  the  Chemung  Group  of  Pennsylvania,  as  figured  by  Hall 
on  Plate  xcvi  of  the  first  part  of  the  fifth  volume  (Lamellibranchiata,  2) 
of  the  Palaeontology  of  the  State  of  New  York,  but  it  may  not  even  belong 
to  the  same  genus.  Professor  Hall  places  Glossites  in  the  family  Modio- 
/HorphiclfFy  but  the  general  aspect  of  the  present  species  suggests  that  it 
is  more  likely  to  belong  to  the  family  Solenapsidfn  of  Neumayr  and  that 
it  is  nearly  related  to  SanguinoHtes, 
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(S.)  Orthonota  CORRUGATA. 

Orthonota  corrwjata,  Whiteavea.   1890.   Trans.  Royal  Soc.  Canada,  vol.  VIII,  Sect. 

4,  p.  98,  pi.  V,  figs.  4,  4a,  and  5.     (Separate  copies. ) 

Dawson  Bay,  Lake  Winnipegosis,  at  Whiteaves  Point  and  on  two  small 
adjacent  islands,  also  at  the  mouth  of  the  Red  Deer  River,  J.  B.  Tyrrell, 
1889  :  a  few  casts  or  portions  of  casts  of  the  interior  of  the  shell,  on  some 
of  which  parts  of  the  test  are  preserved. 

SCAPHOPODA. 

(S.)  Dentalium.     (Sp.) 

(Cfr.  D.  ANTIQUUM,  Goldfuss.) 

Plate  45,  figs.  1  and  2. 

DentcUium  antiquum,  Croldfuss.    1841-44.     Petref.  Oerman.,  voL  III,  p.  2,  pi.  clxvi, 

figs.  2a,  b,  c. 

A  few  specimens  of  a  species  of  Dentaliuin^  which  cannot  at  present  be 
satisfactorily  distinguished  from  D.  antiquum^  were  collected  by  Mr. 
Tyrrell  and  the  present  writer  in  1888  at  Pentamerus  and  Monroe  Points, 
on  Lake  Manitoba,  and  by  Messrs.  Tyrrell  and  Dowling  in  1889  at  Devils 
Point  and  at  ^ve  localities  in  or  around  Dawson  Bay,  Lake  Winnipeg- 
osis. 

A  specimen  obtained  at  Pentamerus  Point  is  two  inches  and  a  half 
long,  but  one  of  the  specimens  from  Dawson  Bay  must  have  been  fully 
three  inches  in  length  when  perfect.  The  surface  markings  of  the  whole 
are  not  well  preserved,  but  appear  to  consist  of  transverse  annular  stria- 
tions,  which  are  usually  very  closely  disposed,  but  in  some  individuals 
there  are  indications  also  of  fine  longitudinal  strise.  It  is  only  proper  to 
add  that  the  specimens  from  the  localities  have  much  the  same  shape  and 
surface  markings  as  the  Coleolv^  crenatocinctvs  of  Hall*,  which  Whitfield 
thinks  is  a  Dentalium^  but  there  is  at  present  no  satisfactory  evidence  to 
show  that  the  transverse  strife  of  the  former  are  crenate. 

GASTEROPODA. 

(S.)  PALiEACMiEA  (?)   CINGULATA.       (N.  Sp.) 

Plate  43,  figs.  8  and  8a. 

Shell  small,  patelliform,  erect,  conical,  but  slightly  compressed  at  the 
sides,  considerably  elevated,  its  height  being  rather  more  than  half  the 

'  *  Pal.  St.  N.  York,  1879,  vol.  V,  pt.  2,  p.  188,  pi.  xxxii,  figs.  1-3,  and  pi.  xxxii  a, 
figs.  3  and  4. 
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inaximuni  length  at  the  base  :  apex  placed  about  one-third  nearer  to  one 
end  than  to  the  other,  nearly  straight,  but  curved  very  slightly  towards 
the  shorter  end  :  outline  of  aperture  longitudinally  subeUiptical. 

Surface  marked  with  about  fifteen  or  sixteen  regularly  disposed  and 
nearly  equidistant,  extremely  narrow  and  very  slightly  elevated  small  an- 
nular concentric  ridges,  with  flat  or  somewhat  concave  and  much  broader 
spaces  between  them  :  under  a  lens,  too,  there  are  indications  of  minnte 
radiating  striae.     Muscular  impressions  unknown. 

Height  of  the  only  specimen  collected,  eight  millimetres ;  length  of  the 
same  at  the  base,  fourteen  mm. ;  greatest  breadth  at  base,  ten  mm. 

Dawson  Bay,  Lake  Winnipegosis,  at  the  mouth  of  the  Red  Deer  River, 
J.  B.  Tyrrell,  1889  :  one  nearly  perfect  cast  of  the  interior  of  the  shell, 
with  a  portion  of  the  mould  of  the  exterior  of  the  test  of  the  same  speci- 
men. 

As  the  muscular  impressions  are  unknown,  it  is  doubtful  whether  this 
shell  should  be  referred  to  the  PcU^lidoR  or  to  the  Capulidce,  If  it  belongs 
to  the  former  of  these  two  families,  the  apex  is  of  course  anterior  to  the 
midlength,  but  if  to  the  latter  then  the  apex  would  be  posterior.  The 
species  is  here  placed  provisionally  in  the  genus  PafrBocma^a  on  account  of 
its  genera]  resemblance  in  external  characters  to  such  shells  as  the  I*. 
typica  of  Hall,  from  the  Potsdam  sandstone  of  the  State  of  New  York, 
and  to  the  P.  anmdata  of  Barrois*,  and  P.  Barroisii  of  CEhlertt  from  the 
Devonian  rocks  of  France.  The  circumstance  that  the  P.  typica  of  Hall 
was  first  characterized  in  the  "Twenty-third  Report  on  the  State 
Cabinet "  in  a  paper  bearing  the  general  title  "  Descriptions  of  Devonian 
Fossils,"  would  seem  to  have  misled  Drs.  Fischer  and  Zittel  into  the  state- 
ment that  the  genus  PalasacincFa  was  originally  based  upon  a  Devonian 
species. 

(S.)  PlEUROTOMARIA   GON106T0MA. 

Pleurofomaria  f/onioffloma,  Whiteaves.    1890.    Trans.  Royal  Soc.  Canada,  vol.  VEII, 

Sect.  4,  p.  99,  pi.  vi,  fig.  1.     (Separate  copies.) 

Dawson  Bay,  Lake  Winnipegosis, — at  Whiteaves  Point, — on  a  small 
island  a  little  to  the  north-west  of  Beardy  Island, — also  at  exposures  four 
miles  west  of  Salt  Point, — near  the  mouth  of  Steep  Rock  River, — and  at 
the  mouth  of  the  Red  Deer  River,  J.  B.  Tyrrell,  1889  :  one  or  two  speci- 
mens from  each  of  these  localities. 


♦  "Faune  du  calcjaire  d'Erbray."    Mem.  Soc  Geol.  du  Nord,  vol.  Ill,  1889. 
+  "Sur  le  D^vonien  des  environs  d 'Angers."    Bull.  Soc  G^l.  de  France,  Ser.  3,  vol. 
XVII,  p.  774,  pi.  xix,  figs.  3  and  3a. 
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•      (S.)  Pleurotomaria  INFRANODOSA.     (N.  Sp.) 

Plate  41,  figs.  2,  2a  and  3. 

Shell  turbinated,  spire  short :  outer  volution  much  expanded  laterally, 
in  adult  specimens  fully  twice  as  broad  as  high,  subangular  above  and 
below  and  shouldered  above,  its  basal  portion  ooncavely  and  obliquely 
excavated  around  the  narrow  but  deep  central  umbilical  perforation. 
Volutions  apparently  about  three,  though  the  apex  is  broken  off  in  the 
few  specimens  collected,  those  of  the  spire  rounded  and  ventricose  :  outer 
volution  truncated  very  obliquely  backward  at  the  aperture,  broadly  flat- 
tened and  somewhat  concavely  depressed  above  the  shoulder,  on  the  apical 
side,  but  with  a  narrow,  rounded  and  moderately  elevated  spiral  promin- 
ence next  to  the  suture, — compressed  laterally  below  the  shoulder,  on  the 
peripheral  region,  and  broadly  as  well  as  concavely  constricted  just  above 
the  basal  angulation,  which,  in  one  specimen  at  least  (figs.  2  and  2a)  bears 
a  single  series  of  large  tubercles. 

Slit  band  placed  at  a  short  distance  below,  or  anterior  to,  the  shoulder 
of  the  outer  volution.  Surface  marked  with  transverse  but  fiexuous  strise 
of  growth  which  curve  gently  backward  to  the  slit  band. 

Pentamerus  Point,  Lake  Manitoba,  J.  B.  Tyrrell  and  J.  F.  Whiteaves, 
1888 :  one  small  specimen,  the  original  of  figs.  2  and  2a,  with  a  consider- 
able portion  of  the  test  preserved.  Dawson  Bay,  Lake  Winnipegosis, — 
on  a  small  island  a  little  to  the  north-west  of  Beardy  Island  (two  charac- 
teristic fragments), — ^at  the  mouth  of  Steep  Rock  River  (one  large  cast 
of  the  interior  of  the  shell), — about  two  miles  west  of  Salt  Point  (the 
large  cast  represented  by  fig.  3  on  Plate  xli), — at  the  mouth  of  the  Red 
Deer  River  (two  specimens),  and  at  the  first  small  point  north  of  the  Red 
Deer  (one  fragment) :  J.  B.  Tyrrell  and  D.  B.  Dowling,  1889. 

Not  a  vestige  of  the  test  is  preserved  on  any  of  the  specimens  from 
Dawson  Bay.  Both  this  and  the  preceding  species  would  seem  to  belong 
to  that  group  of  species  of  which  Pleurotomaria  labroaay  Hall,  is  the  type, 
and  which  Lindstrom,  in  his  memoir  "  On  the  Silurian  Gastropoda  and 
Pteropoda  of  Gothland,"  calls  the  Divisio  V,  Incisor. 

(S.)  Pleurotomaria.     (Sp.  Undt.) 

Plate  42,  fig.  1. 

A  single  cast  of  the  interior  of  the  shell  of  a  reversed  or  sinistral 
species  of  Pleurotomaria,  which  is  represented  in  outline  on  Plate  xlii., 
was  collected  by  Mr.  Tyrrell  or  the  present  writer  in  1888,  at  Pentamerus 
Point,  Lake  Manitoba.  Not  a  vestige  of  the  test  is  preserved  on  this 
specimen,  so  that  its  specific  relations  cannot  be  ascertained.     The  name 
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Aynesia  has  been  proposed  by  De  Koninck  for  sinistral  species  of  this 
genus,  but  Lindstrom  has  shown  that  some  species  are  both  sinistral  and 
dextral. 

Raphistoma  Tyrrbllii.     (N.  Sp.) 
Plate  41,  figs.  5,  5a,  6  and  6  a,b. 

Shell  nearly  flat  on  the  apical  side,  convexly  conical  and  imperforate 
below,  broader  than  high,  spire  very  slightly  elevated,  periphery  sharply 
angulated  and  minutely  crenulated.  Volutions  four  or  five,  those  of 
the  spire  flattened  above,  their  sides  completely  covered  by  the  over- 
lapping of  those  which  succeed  them,  except  at  the  anterior  end  of  the 
last  volution  but  one,  where  a  very  small  portion  of  the  upper  part  of  the 
side  is  exposed  :  outer  volution  shallowly  concave  above,  its  peripheral 
angulation  slightly  produced  on  the  apical  side,  in  such  a  way  as  to  form 
a  minute  and  not  very  prominent  crenulated  spiral  ridge.  Slit  band  placed 
on  the  peripheral  angulation  of  the  outer  volution  ahd  of  about  equal 
breadth  on  each  side  of  it:  on  the  apical  side  it  is  concave,  but  not 
separated  from  the  rest  of  the  surface  by  any  distinct  bordering  lines  or 
line,  on  the  umbilical  side  it  is  fiat  but  bounded  externally  by  a  very 
minute  spiral  impressed  line :  crescents  not  distinctly  defined,  but  producing 
the  minute  crenulations  on  the  periphery. 

Surface  nearly  smooth,  marked  only  by  extremely  faint  lines  of  growth, 
which  curve  convexly  backward  to  the  slit  band  both  above  and  below. 

Onion  Point,  Lake  Manitoba,  J.  B.  Tyrrell  and  J.  F.  Whiteaves,  1888  : 
abundant,  associated  with  BiwmpficUtis  Manitobensis,  which  is  now 
known  to  belong  to  the  genus  Omphalocirrus,  and  both  forms  of  Paracydns 
elHptica.  Lake  Winnipegosis,  at  Point  Brabant,  and  on  the  south- 
w^tern  shore  of  Dawson  Bay,  at  two  small  points,  one  about  half  a  mile, 
the  other  about  three  mUes  north  of  the  mouth  of  Bell  River  ;  also,  on 
Swan  Lake,  near  the  mouth  of  Swan  River,  and  on  the  Red  Deer  River, 
at  the  Lower  Salt  Spring,  D.  B.  Dowling,  1888  :  a  few  specimens  from 
each  of  these  localities.  Collected  also  by  Messrs.  Tyrrell  and  Dowling, 
in  1889,  at  many  other  localities  in  or  around  Lake  Winnipegosis,  as  on  a 
small  island  at  the  extreme  south  end  of  the  lake,  at  Weston  Point  and 
a  small  island  off  that  point,  at  South  Manitou  Island,  on  the  south- 
west side  of  Cameron  Bay,  and  at  eight  exposures  on  the  islands  or  shores 
of  Dawson  Bay. 

Most  of  the  specimens  are  mere  casts  of  the  interior  of  the  shell,  but 
three  examples  collected  at  Dawson  Bay  in  1889  have  the  whole  of  the 
test  preserved,  and  it  is  from  these  that  the  foregoing  description  was 
made.  These  internal  casts,  as  shown  by  figs.  6,  6a  and  6b  on  Plate  xli, 
are  usually  broader,  flatter  and  often  much  larger  than  the  few  testiferous 
specimens  yet  collected,  such  as  the  original  of  figs.  5  and  5a  on  the  same 
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plate,  and  the  former  are  narrowly  unibilicated.  In  testiferous  specimens 
^he  umbilicus  is  completely  closed  by  an  internal  thickening  of  the  shell 
on  that  side,  the  filling  of  the  umbilical  cavity  being  usually  the  only  part 
of  the  test  left  remaining  on  internal  casts. 

The  species  appear  to  range  throughout  the  whole  thickness  of  the 
Devonian  rocks  in  this  district,  but  to  be  more  abundant  above  the 
Stringocephalus  zone  than  in  or  below  it.  It  appears  to  be  the  Canadian 
representative  of  the  Raphistoma  Bronni  (Groldfuss,  sp.)  of  the  Middle 
Devonian  of  Germany  and  Russia,  but  differs  from  that  species  in  its 
imperforate  base,  and  in  the  absence  of  two  distant  spiral  keels  or  ridges 
on  the  apical  side  of  the  outer  volution. 

(S.)  MuRCHisoNiA  Archiacana.     (Nom.  Nov.) 

Plates  41,  fig.  7,  and  45,  fig.  3. 

Murchvioina  anr/idcUat  var.  A,  d'Archiac  and  de  Vemeuil.    1842.  Trans.  Geol.   Soc. 

Lond.,  Ser.  2,  vol.  VI,  p.  .^56,  pL  xxxii,  fig.  7  ;  but  not  Jf. 
aiigulafa,  Phillips,  1836. 

A  few  specimens  of  a  species  of  Murchisonia,  which  appears  to  the 
writer  to  be  identical  with  Jf.  aiigulata,  var.  A,  of  MM.  d'Archiac  and  de 
Verneuil,  were  collected  by  Messrs.  Tyrrell  and  Dowling  in  1889  at 
Weston  Point  and  at  five  different  localities  in  or  around  Dawson  Bay, 
Lake  Winnipegosis.  Most  of  the  specimens  are  well  preserved  moulds  of 
the  exterior  of  the  shell,  in  dolomite,  and  the  figure  on  Plate  xli  is  taken 
from  a  gutta  percha  impression  of  one  of  the  most  perfect  of  these  moulds, 
in  which,  however,  only  a  very  small  portion,  if  any,  of  the  body  volution 
is  preserved.  The  original  of  this  figure  has  nine  angular  volutions 
preserved,  each  encircled  with  a  single  (not  channeled)  spiral  keel,  which 
is  subcentral  on  all  those  of  the  spire,  and  there  is  a  ^'  second,  less  evident 
keel  on  the  last  volution."  The  other  specimen  figured,  in  which  the  body 
whorl  and  two  of  the  preceding  volutions  are  preserved,  shows  that  the  maxi- 
mum breadth  of  the  body  whorl  at  the  ape^ture  is  as  much  as  an  inch  and 
a  quarter,  that  the  base  is  strongly  convex  and  almost  or  quite  imperforate, 
and  that  the  aperture  is  somewhat  rhomboidal  in  outline.  Only  one  speci- 
men with  the  test  preserved  has  as  yet  been  obtained  at  any  of  the  locali- 
ties visited  by  Messrs.  Tyrrell  and  Dowling . 

In  a  paper  on  some  Carboniferous  species  of  Murchiso^iia*,  Miss  Jane 
Donald  states  that  "  considerable  confusion  has  arisen  with  regard  to  the 
identification  of  the  Murchisonia  anffidata  of  Phillips,  owing  to  his  having 
described  three  distinct  species  under  this  name.  In  1836,  in  the  *Geol. 
Yorks,'  vol.  II,  p.  230,  pi.  xvi.,  fig.  16,  Phillips  figures  and  describes  two 

•  Quart.  Joum.  Geol,  Soc.,  Lond.,  vol.  XLIII  (1887),  pp.  621-28. 
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different  Carboniferous  shells  as  Rosteflaria  angulaia  ;  and  in  1841,  in  the 
'  Pal.  Foss.  of  Devon/  p.  101,  pi.  xxxix,  fig.  189,  he  figures  and  describes 
a  Devonian  shell  as  Murchinonia  angulcUa,  identifying  it  with  the  shells 
previously  described  as  Rostellai'ia  angulatay  and  referring  them  all  to  the 
genus  Murchisoniay  d'Arch.  and  de  Vem.  This  last  shell  is  evidently 
quite  distinct  from  those  first  described,  being  much  smaller,  and  the 
keels  differently  disposed  ;  the  only  point  of  resemblance  being  that  both 
it  and  the  shell  figured, on  the  right  hand  of  pi.  'xvi  (not  xii),'  fig.  16, 
in  the  'Geol.  Yorks,'  are  tricarinate."  After  discussing  the  relations  of 
the  British  Carboniferous  species  of  Murchisonia  to  Phillips's  M.  anffulaia, 
she  goes  on  to  say  :  ^*  A.  d'Archiac  and  K  de  Vemeuil  and  Goldfuss 
have  referred  Devonian  shells  to  this  species.  That  of  the  former  differs 
from  both  of  Phillips's  figures ;  the  more  rapid  increase  of  the  whorls,  and 
the  absence  of  the  keels  below  the  band,  distinguish  it  from  the  right- 
hand  figure,  while  the  whorls  are  more  excavated  than  those  of  the  left- 
hand  figure.  The  shell  described  by  Goldfuss,  which  I  have  examined  in 
the  Bonn  Museum,  increases  more  rapidly  ;  the  band  is  formed  of  two 
keels  placed  close  together  and  the  whorls  are  more  excavated."  Koken,* 
also,  states  that  the  Muricites  angtdatvs  of  Schlotheim  (1822)  is  a  Mur- 
chisonia,  but  that  it  is  quite  different  to  the  Murchiaonia  angtdcUa.oi 
d'Archiac  and  de  Vemeuil. 

Under  these  circumstances,  a  new  name  seems  to  be  required  for  the 
species  now  under  consideration,  and  as  L.  G.  de  Koninck  has  already 
given  that  of  M.  de  Vemeuil  to  a  Carboniferous  species,  it  may  not  be  in- 
appropriate to  dedicate  this  to  the  memory  of  his  fellow-labourer,  the 
viscount  d'Archiac.  , 

(S.)  MURCHISONIA  DOWLINOII.       (N.  Sp.^ 

Plate  41,  tig.  8. 

Shell  elongated,  turreted,  very  slender  i^nd  many  whorled.  Volutions 
thirteen  or  more,  the  first  three  or  four  rounded  or  indistinctly  angulated, 
the  remainder  strongly  angulated  and  distinctly  bicarinated  considerably  ' 
below  their  midlength,  the  two  prominent  spiral  keels  being  placed  close 
together  and  separated  by  a  narrow  but  rather  deep  groove,  and  the 
centre  of  the  basal  or  anterior  side  of  the  upper  keel  encircled  by  an  im- 
pressed line  :  sides  of  the  volutions  obliquely  flattened  and  somewhat 
concave  both  above  and  below  the  two  spiral  keels,  but  narrowing  much 
more  abruptly  inward  below  them  ;  suture  deeply  and  angularly  ex- 
cavated, its  centre  occupied  by  a  very  fine  but  deeply  impressed  line  or 
minute  spiral  groove. 


*  Ueber  die  Entwickel,  der  Gastrofx   vom  Cambrian  bis  zur  iVias.  Separat-Abdr. 
aus  dem  Xeuen  Jahrbuch  ftir  Minendogie,  1889,  Beilaf^eband  vi. 
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Surface  nearly  smooth,  marked  only  with  very  faint  but  close  set 
incremental  striae,  which  curve  very  gently  backward  on  the  upper  or 
apical  side,  and  rather  more  strongly  forward  on  the  lower  side  of  the 
two  spiral  keels,  which  form  the  outer  boundaries  of  the  slit  band  : 
crescents  very  indistinctly  defined,  but  apparently  as  closely  disposed  as 
the  incremental  striee. 

Western  shore  of  Dawson  Bay,  Lake  Winnipegosis,  at  the  mouth  of 
Steep  Rock  River,  D.  B.  Dowling,  1888 :  one  imperfect  but  beautifully 
preserved  specimen,  with  the  whole  of  the  test  preserved  on  three  of  the 
later  volutions.  A  few  sharply  defined  moulds  of  the  exterior  of  shells  of 
thifi  species  were  obtained  by  Messrs.  Tyrrell  and  Dowling,  in  1889,  at 
Weston  Point,  Lake  Winnipegosis  ;  also  at  Dawson  Bay,  in  the  same  lake, 
at  Whiteaves  Point,  on  a  small  island  half  way  between  that  point  and 
Salt  Point,  at  exposures  two  miles  west  of  Salt  Point,  and  on  the 
second  small  point  north  of  the  mouth  of  the  Red  Deer  River.  The 
'figure  on  plate  xli.  is  taken  from  a  gutta  percha  impression  of  one  of 
these  )noulds. 

This  species  appears  to  differ  from  the  preceding  one  in  its  much  more 
slender  form,  more  numerous  volutions,  and  in  the  circumstance  that  its 
spiral  keel  is  not  only  double,  but  placed  distinctly  below  the  centre  of 
each  volution.  The  writer  desires  to  associate  with  it  the  name  of  its 
discoverer,  Mr.  D.  B.  Dowling,  B.  Sc.,  of  the  Oeological  Survey  of  Canada, 
who  collected  many  of  the  specimens  mentioned  in  this  report. 

(S.)  Bellerophon  Pelops  1  Hall,  var. 

Plates  42,  figs.  2,  2a  and  3,  and  45,  fig.  4. 

Cfr.  Bellerophon  {Bucania)  Pelops,  Hall.  1861.  Descr.  New  Spec.,  Foss.,  etc.,  p.  28. 
«*  *'  «•  "      1862.  Fifteenth  Reg.  Rep.  N.  Y.  St.  Gab. 

Nat.  Hist.,  p.  56. 
'*     Bellerophwi  Pelops,KB.l\.     1876.     lUuatr.  Dev.FosB.  Ga8terop.,pl8. xx.  andxxv. 
"  "  **        1879.     Pal.  St.  N.  York.  vol.  V,  pt.  2,  p.  95,  pi.  xxii, 

figa.  7-13. 


Shell  subglobose,  body  volution  ventricose  and  expanded  at  the  aperture  : 
umbilicus  apparently  closed  at  all  stages  of  growth,  when  the  test  is 
preserved,  though  in  young  or  half  grown  specimens  the  closing  of  the 
umbilicus  is  clearly  not  caused  by  a  "  callus  of  the  lip  "  or  columellar 
expansion :  outer  lip,  in  the  only  adult  specimen  collected,  which  is  an 
imperfect  cast  of  the  interior,  apparently  shallowly  incised  at  the  outer 
termination  of  the  slit  band  and  broadly  rounded  on  each  side,  though 
in  immature  examples,  such  as  the  original  of  figs.  2  and  2a  on  Plate  xlii, 
the  slit  band  seems  to  end  anteriorly  in  a  long  and  narrow  slit :  centre  of 
the  periphery  encircled  by  a  narrow  and  slightly  elevated,  flattened  slit 
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band,  which  is  neither  grooved  in  the  middle  nor  margined  on  both  sides 
by  an  impressed  line  or  minute  keel. 

Surface  marked  with  flexuous  raised  lines  which  curve  gently  and 
convexly  forward  on  each  side  of  the  slit  band,  and  backward  to  the 
closed  umbilicus. 

Western  shore  of  Dawson  Bay,  Lake  Winnipegosis,  "from  slabs 
apparently  derived  from  the  neighbouring  cliffs,"  J.  W.  Spencer,i  1874 : 
one  C£ist  of  the  interior  of  the  shell.  Lake  Manitoba,  at  Monroe  and 
Onion  Points,  and  at  an  exposure  a  little  to  the  north  of  Steep  Rock 
Point,  J.  B.  Tyrrell  and  J.  F.  Whiteaves,  1888.  Lake  Winnipegosis, — at 
Snake  Island,  at  an  island  off  Weston  Point,  at  South  Manitou  Island, 
at  Point  Brabrant,  and  at  four  different  exposures  in  or  around 
Dawson  Bay  ;  also  on  the  Red  Deer  River,  a  mile  and  a  half  above  the 
Lower  Salt  Spring  :  J.  B.  Tyrrell  and  D.  B.  Dowling,  1889.  One  or  at 
the  most  two  specimens  were  obtained  at  each  of  these  localities. 

Altogether,  nineteen  specimens  were  collected,  and,  of  these,  thirteen 
are  mere  casts  of  the  interior  of  immature  shells,  five  are  either  very  small 
or  not  fully  grown  specimens  with  most  of  the  test  preserved,  and  one, 
as  previously  stated,  is  an  imperfect  cast  of  the  interior  of  an  adult  shell. 
Not  a  vestige  of  the  columellar  callosity  of  the  inner  side  of  the  aperture- 
is  preserved  in  any  of  them. 

The  whole  of  the  specimens  are  so  imperfectly  preserved  that  it  is 
doubtful  whether  they  should  be  regarded  as  specifically  identical  with 
B.  Pelops  or  not.  The  only  points  in  which  they  seem  to  differ  from  that 
species,  as  described  and  figured  by  Professor  Hall,  are  that  they  seem  to 
attain  to  a  much  larger  size  when  adult,  and  that  the  closing  of  the 
umbilical  cavity  on  both  sides  of  immature  individuals  is  not  caused  by 
a  spreading  over  it  of  the  columellar  callus.  Small  specimens  of  the- 
species  now  under  consideration  are  very  similar,  in  shape  and  sculpture, 
to  the  B.  ])ropinquu8  of  Meek*,  from  the  Corniferpus  limestone  of  Ohio, 
but  that  species  is  narrowly  umbilicated  and  its  slit  band  is  said  to  be 
**  furrowed  along  the  middle,  so  as  to  present  a  biangular  appearance." 

(S.)         PoRCELLiA  Manitobensis.     (Nom.  Prov.) 

Plate  42,  figs.  4  and  4a. 
Perhaps  a  var.  of  Forcellia  striata^  Goldfuss.     (Sp.) 

C/r.   EuomphaUuH  Htriatua,  Goldfuss.    1841-44.    Petref.   German.,  vol.   Ill,  p.  84,. 

pi.  clxxxix,  figs.  15,  a,  b,  c. 
Plturotoinaria  bifida,  G.  and  F.  Saudberger.  1850-56.  Die  Verstein.  des  Rheinisch. 

Schichtensyst.  in  Nassau,  p.  185,  pi.  xxii,  figs.  10,  10a,  b. 
Porceilia    striata,    Koken^    1889.      Ucber  die   Entwickel.    der  Gastrop.  vom 

Cambr.  bis  zur  Trias :  Sep.-Abdr.  aus  dem  Neuen  Jahrbuch 
fur  Mineralog.,  &c.,  Beilageband  VL,  p.  401. 

♦  Rep.  Geol.  Soc.  Ohio,  vol.  I,  pt.  2  (1873)  p.  226,  pi.  xx,  figs.  4a,  b. 
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Shell  discoidal,  composed  of  three  or  four  rounded  volutions,  which 
appear  to  be  coiled  on  nearly  the  same  plane  and  are  in  contact  through- 
out their  entire  length,  but  partially  separated  on  both  sides  by  a  deep 
suture  and  almost  free :  umbilicus  wide  and  open,  exposing  all  the  inner 
whorls.  Outer  volution  very  slightly  expanded  at  the  aperture,  in  the 
largest  specimen  collected  (the  one  figured)  :  its  periphery  encircled  with 

a  narrow  slit  band,  in  the  form   of  an  obtuse  central  carina :    aperture 
circular. 

Surface  yery  minutely,  closely,  and  transversely  but  somewhat  obliquely 
costulate  on  each  side  of  the  slit  band  :  test  extremely  thin. 

Maximum  diameter  of  the  largest  specimen  collected,  forty  millimetres  : 
diameter  of  its  aperture,  sixteen  mm. 

Pentameru^  Point,  Lake  Manitoba,  J.  B.  Tyrrell  and  J.  F.  Whiteaves^ 
1888  :  the  specimen  figured.  Dawson  Bay,  Lake  Winnipegosis,  at 
Whiteaves  Point  (one  specimen),  at  a  small  island  half  way  between  that 
point  and  Salt  Point  (one  specimen),  at  Beardy  Island  (one  specimen) 
and  at  the  south  end  of  Rowan  Island  (four  specimens)  ;  J.  B.  Tyrrell 
and  D.  B.  Dowling,  1889. 

Of  the  eight  specimens  collected,  one  is  small  and  very  imperfect  but 
wholly  testiferous,  four  are  casts  of  the  interior  of  the  shell,  with  portions 
of  the  test  preserved  on  either  or  both  sides  of  the  slit  band,  but  not 
actually  upon  it,  and  the  rest  are  sharply  defined  moulds  of  the  exterior 
of  the  shell.  The  nuclear  volution  is  not  preserved  in  any  of  these  speci- 
mens, and  in  casts  of  the  interior  the  slit  band  appears  as  a  narrow  rounded 
and  not  much  elevated  spiral  ridge  with  a  linear  groove  on  each  side  of  it» 

As  it  is  doubtful  whether  these  few  and  imperfect  specimens  are  or  are 
not  actually  conspecific  with  P.  striata^  it  is  thought  desirable  to  designate 
the  former  by  a  local  and  provisional  name.  The  only  differences,  how- 
ever, that  the  writer  has  yet  been  able  to  detect  between  P,  Manitobetisis 
and  P.  striata  are  that  the  former  appears  to  attain  to  a  much  larger  size 
than  the  latter,  and  to  be  slightly  expanded  at  the  aperture  in  the  adult 
state. 

In  the  Geological  Magazine  for  May,  1891,  Mr.  R.  B.  Newton  proposes 
to  change  the  name  Porcellia  of  L^veill^  (1835)  to  Leveillia,  on  account 
of  the  circumstance  that  that  of  Porcellia  had  been  given  by  LatreiUe  in 
1804  to  a  genus  of  Isopods.  Still,  the  substitution  of  a  new  name  for 
one  with  which  palaeontologists  have  become  familiar  by  long  usage,  seems 
to  the  writer  a  greater  inconvenience  than  would  result  from  the  use  of 
two  similar  but  not  identical  names,  in  such  widely  different  divisions  o£ 
the  ammal  kingdom  as  the  MoUusca  and  Arthropoda. 

December,  1892.  5 
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(S.)  EUNEMA   8PECI0SUM.      (N.  Sp.) 

Plate  42,  fig.  5. 

Shell  ovate  turbinate,  a  little  longer  than  broad,  base  ventricose,  imper- 
forate ;  spire  moderately  elevated,  but  shorter  than  the  outer  volution, 
which  is  encircled  with  six  nodulose  ridges  or  spiral  keels.  Volutions 
about  five,  the  two  apical  ones  obliquely  compressed,  the  third  and  fourth 
angulated  both  above  and  below,  and  encircled  with  two  distant  nodulose 
spiral  ridges,  with  a  shallowly  concave  oblique  depression  between  them  ; 
out^r  volution  bearing  one  prominent  nodulose  spiral  ridge  near  the  suture, 
on  the  apical  side, — another  a  little  above  or  behind  its  midlength,  with  a 
broad,  obliquely,  flattened  and  shallowly  concave  depressed  zone  between 
them, — a  third,  at  a  short  distance  below  or  in  advance  of  the  second, — 
and  three  similar  but  smaller  and  more  closely  disposed  nodulose  ridges 
around  the  centre  of  the  base ;  suture  angular  and  deeply  impressed ; 
aperture  nearly  circular ;  outer  lip  simple ;  columellar  lip  thickened  and 
somewhat  reflected  below. 

Surface  marked  by  transverse  but  somewhat  oblique  lines  of  growth,  in 
addition  to  the  nodulose  or  tuberculated  spiral  keels. 

Dawson  Bay,  Lake  Winnipegosis,  at  Whiteaves  Point  and  on  two 
small  islands  west  and  south-west  of  that  point,  at  an  exposure  about 
two  miles  west  of  Salt  Point  and  at  the  mouth  of  Steep  Rock  Biver, 
J.  B.  Tyrrell  and  D.  B.  Dowling,  1889;  a  few  specimens  from  each  of 
these  localities. 

Most  of  these  specimen  are  well  preserved  moulds  of  the  exterior  of 

the  shell,  in  dolomite,  with  casts  of  the  interior  in  place,  the  intermediate 

test  being  absent.     Three  of  the  specimens,  however,  are  entirely  testi- 

/  y         ferous.     The  largest  example  collected,  when  perfect,  must  have  been 

C€4r^      /  fully  ^^  inches  in  length.     The  nodules  or  tubercles  on  the  spiral  ridges  of 

the  later  volutions  are  very  feebly  developed  in  half -grown  shells,  but  on 
the  outer  volution  of  adult  individuals  they  are  moderately  elevated, 
rounded,  conical  and  placed  at  distances  apart  about  equal  to  or  a  little 
greater  than  their  own  diameters  at  the  base.  Casts  of  the  interior  of  the 
shell  are  perforated  by  a  narrow  but  deep  umbilicus. 

The  species  has  much  the  same  shape  as  the  Eunema  capitaneum 
(=:Turbo  capitcmeu8,  Goldfuss),  but  in  that  species  the  outer  volution  is 
encircled  by  five  comparatively  large  nodulose  ridges,  which  alternate  with 
five  rows  of  smaller  tubercles. 

(S.)  Eunema  brevispira.     (N.  Sp.) 

Plate  42,  fige.  6  and  7. 
Shell  turbinated,  spire  short,  about  equal  in  height  to  one-half  of  that  of 
the  outer  volution  near  the  aperture  :  base  ventricose,  imperforate :  outer 


/ 
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volution  encircled  by  three  rows  of  transversely  'elongated  tubercles. 
Volutions  five,  the  iii'st,  second  and  third  obliquely  compressed  and  the 
fourth  with  nearly  vertical  sides,  the  third  and  fourth  encircled  with  two 
rows  of  tubercles,  one  next  to  the  suture  above,  and  the  other,  which  is 
partially  overlapped  by  each  succeeding  volution,  at  the  suture  below : 
outer  volution  considerably  inflated,  obliquely  flattened  or  concavely  con- 
stricted above  the  midheightj^and  ventricose  below,  encircled  with  one  row 
of  from  twelve  to  fourteen  crescentic  or  spout-shaped,  elevated  tubercles 
close  to  the  suture  above,  with  a  second  row  of  somewhat  similar  but 
much  more  elongated  tubercles  a  little  below  the  midheight,  and  with  a 
third  row  of  more  feebly  developed  elongated  tubercles  around  the  base, 
which  radiate  from  its  centre.  Aperture  broadly  rounded  on  the  outer 
side,  more  narrowly  rounded  at  the  base,  its  columellar  side  obliquely  and 
concavely  emarginate  by  a  slight  encroachment  of  the  preceding  volution : 
outer  lip  simple  :  columellar  lip  slightly  thickened. 

Surface  marked  by  fine  transverse  strise  or  lines  of  growth,  in  addition 
to  the  rows  of  tubercles.  Casts  of  the  interior  of  the  shell  have  regularly 
ventricose  volutions  with  a  deeply  channelled  suture,  and  the  base  of  each 
is  perforated  by  a  narrow  but  very  deep  umbilicus. 

Western  shore  of  Dawson  Bay,  Lake  Winnipegosis,  at  an  exposure  four 
miles  west  of  Salt  Point  (three  specimens),  and  at  the  mouth  of  the  Steep 
Rock  River  (one  specimen)  ;  D.  B.  Dowling,  1888.  Lake  Winnepegosis, 
on  the  south-western  shore  at  Weston  Point  (two  specimens),  and  on  the 
south-eastern  shore  at  Net  Point  (five  specimens), — also  in  Dawson  Bay, 
at  Whiteaves  Point  (abundant),  at  exposures  two  and  four  miles  west  of 
Salt  Point  (four  specimens),  on  a  small  island  three  miles  north  of  that 
point  (one  specimen),  and  at  the  mouth  of  the  Red  Deer  River  (one  speci- 
men); J.  B.  Tyrrell  and  D.  B.  Dowling,  1889. 

This  species,  like  the  last,  is  represented  almost  exclusively  by  sharply 
defined  moulds  of  the  exterior  of  the  shell,  with  corresponding  casts  of  the 
interior,  the  intermediate  test  not  being  preserved.  The  figures  on  Plate 
xlii  are  drawn  from  gutta  percha  or  wax  impressions  of  two  of  these 
natural  moulds.  One  completely  testiferous  specimen,  however,  was 
obtained  at  Dawson  Bay.  In  its  short  spire  and  ventricose  outer  volu- 
tion E,  brevispira  shows  a  certain  amount  of  similarity  to  the  B,  coelatum 
(=  Turbo  ccdatvs,  Goldf uss)  of  the  Devonian  rocks  of  the  Eifel,  but  the 
latter  shell  is  much  the  smaller  of  the  two,  and  their  sculpture  is  entirely 
different.  , 

(S.)  EUNEMA   SUBSPINOSUM.      (N.    Sp.) 

Plates  42,  fig.  8,  and  45,  fig.  5. 

Shell  small,  turbinated,  somewhat  conical,  a  little  longer  than  broad  : 
spire  moderately  elevated  but  shorter  than  the  outer  volution,  base  appa- 
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rently  imperforate.  -  Volutions  three,  or  perhaps  four,  the  apex  being 
rather  imperfectly  preserved  in  the  few  specimens  collected,  increasing 
rapidly  in  size,  the  nuclear  ones  small  and  apparently  smooth,  the  last  but 
one  obliquely  compressed  above,  rounded  below  and  encircled  with  six 
close-set,  regularly  disposed,  fine  tuberculated  spiral  ridges ;  outer  volu> 
tion  much  broader  than  high,  broadest  near  the  base,  somewhat  com* 
pressed  above,  truncated  obliquely  at  the  aperture  and  encircled  with  six 
or  more  spiral  rows  of  tubercles,  some  of  which  are  spinose  or  subepinose, 
especially  those  on  the  upper  row  and  those  on  the  lowest :  suture  deeply 
impressed. 

Surface  marked  by  oblique  lines  of  growth  which  run  parallel  to  the 
outer  lip.  In  one  specimen,  also,  there  are  indications  of  a  minute  raised 
line  between  each  pair  of  rows  of  tubercles  on  the  outer  volution. 

Approximate  dimensions  of  the  most  perfect  specimen  collected  :  height 
about  twelve  millimetres  ;  maximum  breadth  of  the  outer  volution,  about 
ten  mm. 

Dawson  Bay,  Lake  Winnipegosis,  at  the  mouth  of  the  Red  Deer  River, 
D.  B.  Dowling,  1888,  about  two  miles  west  of  Salt  Point,  and  at  the 
first  small  point  north  of  the  mouth  of  the  Red  Deer  River,  J.  B.  Tjrrrell, 
1889  :  one  well  preserved  mould  of  the  exterior  of  the  shell  from  each  of 
these  localities.  The  figure  represents  a  gutta  percha  impression  taken 
from  one  of  these  natural  moulds. 


(S.)  EUNEMA   CLA*rHRATULUM.       (N.    Sp.) 

Plate  42,  fig.  9. 

Shell  small,  turbinated,  somewhat  turreted,  height  a  little  greater  than 
the  maximum  breadth,  spire  rather  higher  than  the  outer  volution,  which 
is  nearly  twice  as  broad  as  high,  base  imperforate.  Volutions  five,  in> 
creasing  much  more  rapidly  in  breadth  than  in  height,  the  first,  second 
and  third  comparatively  slender,  the  fourth  considerably  expanded, — the 
second,  third  and  fourth  obliquely  compressed  above,  angular  or  sub-angu- 
lar in  the  centre,  and  with  nearly  vertical  sides  below :  suture  distinctly 
defined  :  outer  volution  ventricose  and  much  expanded  laterally,  somewhat 
flattened  at  the  base. 

Surface  marked  by  fine  spiral  ridges,  which  are  crossed  by  very  nume- 
rous, close-set,  regularly  disposed  and  nearly  straight,  minute  laminar 
costulae,  the  points  where  the  former  are  intersected  by  the  latter  being 
minutely  tuberculated,  when  examined  under  a  lens.  In  the  specimen 
figured,  which  though  unusually  perfect,  is  not  more  than  half  grown, 
there  are  two  or  three  distant  spiral  ridges  on  the  last  volution  but  one, 
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and  six  or  seven  on  the  last,  but  in  larger  though  less  perfect  individuals 
there  are  nearly  if  not  quite  twice  this,  number  on  the  corresponding 
volutions. 

Pentamerus  Point,  Lake  Manitoba,  J.  B.  Tyrrell  and  J.  F.  Whiteaves, 
1888 :  a  single  nearly  perfect  but  not  very  well  preserved  testiferous 
specimen.  A  few  sharply  defined  moulds  of  the  exterior  of  shells  of  this 
species  were  collected  by  Messrs.  Tyrrell  and  Dowling,  in  1889,  at  Daw- 
son Bay,  Lake  Winnepegosis,  on  a  small  island  near  Beardy  Island, 
at  the  mouth  of  Steep  Rock  River,  about  two  miles  west  of  Salt  Point, 
and  at  the  mouth  of  the  Red  Deer  River. 

AsTRALiTES.  (Gen.  Nov.) 

Shell  conical,  imperforate,  flattened  at  the  base,  periphery  sub>angular, 
in  the  only  species  known  fringed  with  a  thin,  regularly  lobate  or  sinuate 
lateral  expansion  :  columella  or  internal  axis  encircled  with  a  single,  nar- 
row but  prominent  spiral  fold,  which  is  represented  by  a  deep  spiral 
groove  in  casts  of  the  interior. 

The  shells  for  which  this  new  generic  name  is  proposed  are  essentially 
similar  in  their  external  characters  to  some  recent  species  of  the  subgenus 
UvanUla^  of  the  genus  AstrcUium,  especially  to  the  U,  unguis  of  Ma  we, 
from  south-west  Mexico.  They  bear,  also,  a  considerable  resemblance  to 
the  Onusius  (Haliphoebus)  alatus  of  Koken,*  from  the  Devonian  rocks  of 
Germany,  and  to  the  "  alate  "  Fleii/rotatnarios,  They  differ,  however,  from 
Uvanilla,  Orvustua,  Fleurotomaria  and  any  other  genus  that  the  writer  is 
acquainted  with,  in  the  presence  of  a  conspicuous  fold  upon  the  columella. 

The  peripheral  alation  of  the  outer  volution  of  the  typical  species  of 
this  genus  is  indicated  or  preserved  in  only  two  of  the  specimens  collected. 
One  of  these  is  an  unusually  perfect  and  well  preserved  mould  of  the 
exterior  of  nearly  the  whole  of  the  upper  surface  of  the  shell.  Figure  10 
on  Plate  xlii  was  drawn  from  a  gutta  percha  impression  of  this  mould, 
but  a  still  better  impression  from  it,  which  shows  nearly  the  whole  of  the 
upper  side  of  the  peripheral  alation,  and  which  is  represented  on  Plate  xlv, 
fig.  6,  has  since  been  obtained  in  wax.  The  other  is  the  testiferous  specimen 
figured  on  Plate  xlii,  fig.  10a,  in  which  the  upper  or  apical  portion  is 
buried  in  the  matrix  and  only  the  base  exposed.  From  these  two  speci- 
mens it  is  impossible  to  ascertain  whether  the  peripheral  alation  is  formed 
of  two  thin  lamellae  which  coalesce  at  their  summit  and  enclose  the  slit 
band, — or  solid  throughout.  If  it  encloses  a  slit  band,  the  affinities  of  the 
genus  are  probably  with  the  alate  species  of  Pleurotomaria  for  which 
Ferdinand  Roemer  proposed  the  genus  Euomphcdopterus^  but  if  solid, 
with  Aatralium  or  the  Onvstidos. 

*Neuee  Jahrb.  fUr  Mineral.,  Geol.  und  Palseont.,  1889,  Beilageband  VI,  p.  437, 
pi.  xi,  figB.  10  and  11. 
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Plagiothyra^  Whidbome,*  has  a  tooth  but  not  a  fold  on  the  columellar 
lip,  but  the  Littorina  alata  of  G.  and  F.  Sandberger,f  which  is  probably 
also  a  Flagiothyra,  as  it  too  has  a  tooth  on  the  columellar  lip,  is  very 
similar  in  shape  and  ornamentation  to  the  type  of  Astralites, 

(S.)  Astralites  fihbriatus.     (N.  Sp.)' 

Plates  42,  figs.  10,  10a,  11  and  11a,  and  45,  fig.  6. 

Shell  with  a  moderately  elevated  spire,  which  is  {ibout  equal  in  height 
to  the  outer  volution.  Whorls  five,  those  of  the  spire  obliquely  com- 
pressed, the  third  and  fourth  with  a  sinuous  subspinose  frill  at  the  suture 
below,  the  outer  one  sub-angular  at  the  periphery  and  encircled  with  a 
prominent,  thin,  laminar  and  flexuous  subspinose  keel :  base  shallowly 
depressed  in  the  centre  :  suture  indistinct. 

Surface  of  the  upper  or  apical  side  marked  with  numerous,  cloee«et 
and  rather  regularly  disposed  spiral  raised  lines,  and  with  broad  faint 
radiating  j)licat|ons,  the  centre  of  that  part  of  the  outer  volution  being 
partially  encircled  by  a  row  of  about  six  obscurely  defined,  low,  distant 
tubercles :  lower  surface  or  base  marked  with  fine  oblique  lines  of  growth 
exteriorly,  but  smooth  in  the  central  depression. 

In  casts  of  the  interior  of  the  shell,  the  suture  is  deeply  impressed,  the 
periphery  narrowly  rounded  and  the  base  deeply  umbilicated. 

Pentamerus  Point,  Lake  Manitoba,  J.  B.  Tyrrell  and  J.  F.  Whiteaves, 
1888  :  one  very  young  specimen.  Dawson  Bay,  Lake  Winnipegosis,  four 
miles  west  of  Salt  Point  (two  specimens),  and  at  the  mouth  of  the  Red 
Deer  River  (one  specimen),  D.  B.  Dowling,  1888.  A  few  specimens,  also^ 
were  collected  by  Mr.  J.  B.  Tyrrell,  in  1889,  from  Dawson  Bay,  at  Whi- 
teaves  Point,  at  the  mouth  of  Steep  Rock  River,  four  miles  west  of  Salt 
Point,  and  at  the  mouth  of  the  Red  Deer  River. 

The  specimens  so  far  obtained  at  these  localities  consist  of  numerous 
c€tsts  of  the  interior  of  the  shell,  a  few  moulds  of  the  exterior,  in  dolo- 
mite, and  a  single  testiferous  specimen  (fig.  10a)  in  which  only  the  base 
is  exposed.  All  the  internal  casts,  such  as  the  one  represented  by  figs. 
11  and  11a  on  Plate  xlii,  show  the  characteristic  spiral  groove  in  the 
umbilical  perforation,  caused  by  the  plication  of  the  columella. 

(S.)  EuoMPHALUs  (Stbaparollus)  annulatus,  Phillips. 

Plate  43,  figs.  1,  la  and  2. 

Etiomphahu  anntU^Uutj  Phillips.    1S41.    Pal.  Foss.  Comw.,  Dev.  and  W.  Somen.,  p. 

138,  pi.  Ix,  fig.  170*. 

*Mon.  Devon.  Faun.  S.  £ngland,  vol.  I,  p.  264. 

fVerstein.  Rheinisch.  Schichtensyst.  Nassau,  1850-56,  p.  219,  pi.  xxv,  figs.  14,  14a-c 
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Euomphalus  anntdoaut,  Phillips.    1841.    lb.,  p.  231. 

Euomphalxu  annuUUus,  Whidbome.  1891  and  1892.  Devon.  Faun.  S.  of  England,  vol.  I, 

pp.  250-51,  (which  see  for  a  complete  list  of  the  synonyms 
of  European  examples  of  this  species)  pi.  xxiv,  figs.  6  and  6a. 

"  Western  shore  of  Dawson  Bay,  from  slabs  apparently  derived  from  the 
neighbouring  cliffs,"  J.  W.  Spencer,  1874  :  two  or  three  worn  specimens. 

Lake  Manitoba,  at  Monroe  and  Pentamerus  Points,  J.  B.  Tyrrell  and  J. 
F.  Whiteaves,  1888 :  abundant.  A  few  specimens,  also,  were  collected 
by  Messrs.  Tyrrell  and  Dowling,  in  1889,  on  the  eastern  and  western 
shores  of  Dawson  Bay,  Lake  Winnipegosis,  and  on  four  small  islands  in 
the  southern  portion  of  that  bay. 

One  of  the  specimens  collected  by  Dr.  Spencer  has  the  volutions  par- 
tially uncoiled  and  approaches  PhanerotinuSy  while  one  of  those  obtained 
by  Mr.  Tyrrell  in  Dawson  Bay,  seems  intermediate  in  its  characters 
between  B,  annidatus  and  Fhiloxene  serpenSy  Phillips  (sp.). 

On  page  257  of  the  present  Report  (lines  15  and  16  from  the  tQp)  the 
words  :  *'  the  Ev^omphalv^  is  a  small  species  of  Strapa/roUus  here  described 
and  figured  as  S,  JUicinctus  "  should  be  cancelled  and  the  following  words 
substituted  : — the  Euomphalua  is  E.  annvlatusy  Phillips.  The  writer  had 
given  the  manuscript  name  Straparollus  JilicinctiM  to  the  specimens  col- 
lected by  Dr.  Spencer,  before  the  fourth  part  of  the  first  volume  of  Mr. 
Whidborne's  Monograph  of  the  Devonian  Fauna  of  the  South  of  England 
had  been  received  in  Ottawa,  but  from  the  detailed  description  of  E, 
annulatits  in  that  memoir,  it  has  since  become  apparent  that  they  are 
referable  to  that  species. 

EuoMPHALUS  (Phanerotinus).     Sp.  Undt. 

Plate  43,  figs.  3  and  3a. 

Lake  Winnipegosis,  on  a  small  island  oflf  Weston  Point,  J.  R  TyrreD, 
.1889  :  a  single  cast  of  the  interior  of  the  shell.  The  specimen,  which 
consists  of  rather  less  than  one  complete  volution,  is  fully  two  inches  in  its 
maximum  diameter  and  circular  in  transverse  section.  It  is  not  unlike  the 
shell  which  Goldfuss  figures  on  Plate  cxci,  figs,  la  and  a,  of  the  third 
volume  of  the  Petrefacta  Germanise,  as  E\wmphalu8  serpula,  DeKoninck, 
var.  teresy  but  which  De  Koninck  considers  the  typical  form  of  that  species. 
It  also  closely  resembles  the  large  specimen  of  Eitomphalus  (Plianerotijiua) 
laxiM  figured  by  Hall  on  Plate  xvi,  fig.  9,  of  vol.  V,  pt.  2,  of  the  Palaeon- 
tology of  the  State  of  New  York,  but  it  may  prove  to  be  only  a  par- 
tially uncoiled  variety  of  some  at  present  unknown  species,  whose  volu- 
tions are  usually  in  contact. 
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EUOMPHALUS   (CIRCULARIS?  Phillips,  var.)   SUBTBiaONALIS. 

Plate  43,  fig.  4. 

Cfr.  Euomph4Uui  eireularU,  Var.    Whidbome.  1891.  Mon.  Dev.  Fauna  S.  England,  p. 

349,  vol.  I,  pi  xxiv,  figs.  9  and  9a. 

Shell,  or  rather  cast  of  the  interior  of  the  shell,  depressed  turbinate, 
almost  discoidal :  spire  low,  in  the  majority  of  specimens  raised  very 
little  above,  but  occasionally  depressed  below,  the  highest  level  of  the 
outer  volution  :  base  obliquely  and  concavely  excavated,  as  well  as  widely 
umbilicated.  Volutions  about  four,  though  the  apex  is  not  preserved  in 
any  of  the  specimens  collected,  those  of  the  spire  depressed  convex,  the 
outer  one  widely  expanded,  more  than  twice  as  broad  as  high,  sub- 
triangular  in  transverse  section,  flattened  above,  laterally  compressed  on 
the  periphery,  subangular  at  the  shoulder  above  and  around  the  umbilical 
margin  below :  umbilicus  wide  but  shallow,  exposing  the  basal  side  of 
each  of  the  inner  volutions :  suture  channeled  and  distinctly  defined  : 
aperture  ovately  subtriangular,  narrow  and  obtusely  pointed  at  the  base 
below. 

Surface  markings  unknown,  not  a  vestige  of  the  test  being  preserved 
on  any  of  the  specimens  collected,  which  are  all  mere  casts. 

It  is  not  practicable  to  give  very  accurate  proportional  dimensions  of 
any  of  these  casts,  but  the  figure  on  plate  xlvii.  is  of  the  natural  size. 

Onion  Point,  Lake  Manitoba,  J.  B.  Tyrrell  and  J.  F.  Whiteaves,  1888 : 
four  specimens.  Lake  Winnipegosis,  at  its  southern  extremity,  on 
Charlie  and  Snake  Islands,  and  at  two  exposures  on  the  adjacent  shore, 
also  in  Dawson  Bay,  on  Beardy  Island  and  at  Point  Wilkins,  J.  B. 
Tyrrell,  1889  ;  from  one  to  six  specimens  at  each  of  these  localities.  All 
from  the  limestone  immediately  overlying  the  Stringocephalus  zone. 

The  precise  specific  relations  of  these  specimens  must  remain  doubtful 
until  examples  with  at  least  some  portion  of  the  test  preserved  are  col- 
lected. In  the  meantime  all  that  can  be  said  about  these  casts  is  that 
they  correspond  very  well  with  the  description  of  "  decorticated  "  speci- 
mens of  one  of  the  varieties  of  the  Euomplwlus  circularia  of  Phillips 
figured  in  the  monogragh  cited  above.  They  are  also  somewhat  similar 
in  shape  to  the  E,  trigonalis,  of  Goldfuss,  but  the  outer  volution  of  each 
is  not  nearly  so  sharply  angulated  either  above  or  below,  and  their  apertures, 
in  consequence,  are  not  so  distinctly  triangular  in  outline. 
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(S.)  Omphalocirrus  Manitobensis. 

Plate  4a.  figs.  5,  6  and  7. 

Ewmpkalui  Manitoberms,  Whiteaves.    1890.    TraiM.  Royal  Soc.  Canada,   vol.  VIII, 

Sect.  4,   p.  100,   pi.  vi,   figs.  2,  2a-b  and  3,  8a.      (Separate 
copies.) 

Shell  large,  discoidal,  concave  on  both  sides,  but  rather  more  deeply 
concave  above*  than  below  :  spire  sunk  :  umbilicus  extremely  wide  and 
open.  Volutions  five  when  perfect,  though  the  nuclear  one  is  not  pre- 
served in  any  of  the  specimens  collected,  in  contact  but  very  slightly 
embracing,  coiled  on  nearly  the  same  plane,  those  of  the  sunken  spire 
depressed  convex  above,  the  last  whorl  but  one  subangular  below  and 
encircled  on  its  outer  margin  with  a  row  of  tubercles  close  to  the  suture. 
Outer  volution  angular  or  subangular  and  encircled  by  from  thirteen  to 
nineteen,  or,  in  unusually  large  specimens,  by  as  many  as  twenty-six, 
large,  arched  and  more  or  less  spout-shaped  nodes  or  tubercles  at  the 
shoulder  above  and  on  the  umbilical  margin  below,  the  rather  broad  and 
comparatively,  smooth  zone  between  these  two  rows  of  nodes  being  com- 
pressed obliquely  inward  and  downward  :  suture  deeply  impressed  on  both 
sides  :  aperture  subcircular :  test  apparently  rather  thick. 

Surface  marked  with  flexuous  lines  of  growth,  which  curve  obliquely 
and  concavely  forward  both  above  and  below  and  very  gently  but  con- 
vexly  forward  across  the  zone  between  the  two  rows  of  tubercles  on  the 
outer  volution.  In  well  preserved  specimens  these  incremental  lines  are 
so  prominent,  numerous  and  close-set  upon  the  upper  surface  as  to  give  it 
a  distinctly  costulate  appearance,  while  in  half-grown  testiferous  speci- 
mens the  outer  zone  between  the  two  rows  of  tubercles  is  minutely  and 
densely  but  very  regularly  granulose. 

Operculum  calcareous,  moderately  thick,  nearly  flat  internally,  slightly 
convex  externally,  circular  in  outline  and  multispiral. 

In  the  Stringocephalus  zone  at  Pentamerus  Point,  Lake  Manitoba,  at 
many  exposures  on  the  shores  and  islands  of  Dawson  Bay,  Lake  Winni- 
pegosis,  and  on  the  Red  Deer  River,  between  the  Lower  and  Upper  Salt 
Springs,  where  it  was  collected  by  J.  B.  Tyrrell,  J.  F.  Whiteaves  and  D. 
B.  DowUng  in  1888  and  1889. 

In  the  limestone  immediately  above  the  Stringocephalus  zone  at  Onion 
(not  Monroe)  Point,  Steep  Rock  Point  and  at  an  exposure  north  of  Steep 
Rock  Point,  Lake  Manitoba ;  at  Lake  Winnipegosis,  on  its  southern  shore 
two  miles  west  of  Meadow  Portage, — on  Charlie,  Snake  and  South  Manitou 

*  As  the  nucleus  is  unknown,  it  is  uncertain  whether  the  shell  is  dextral  or  sinistral 
In  the  above  description  it  is  assumed  to  be  dextral,  but,  should  it  prove  to  be  sinistral, 
the  terms  "above  "  and  "below,"  "spire  "  and  "  umbilicus,"  will,  of  course  have  to  be 
reversed. 
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islands  and  on  a  small  island  off  Weston  Pointy  at  Point  Brabant,  on 
the  west  side  of  Cameron  Bay,  and  at  a  few  exposures  on  the  shores  and 
islands  of  Dawson  Bay ;  also,  on  the  Red  Deer  Kiver  at  or  near  the  Lower 
Salt  Spring.  At  each  of  these  localities  it  was  obtained  in  more  or  less 
abundance  by  Messrs.  Tyrrell,  Dowling  and  the  present  writer  in  1888 
and  1889. 

Most  of  the  specimens  from  the  Stringocephalus  zone  are  natural  moulds 
of  the  exterior  of  the  shell,  with  the  surface  characters  fairly  well  pre- 
served, and  it  is  from  wax  impressions  of  several  of  these  moulds  (two  of 
which  are  figured)  and  from  two  small  testiferous  examples,  that  the  fore- 
going description  was  made.  The  specimens  from  the  limestone  immedi- 
ately above  the  Stringocephalus  zone,  on  the  other  hand,  are  mere  casts 
of  the  interior  of  the  shell,  most  of  which  are  very  badly  preserved,  together 
with  a  few  opercula,  and  it  was  upon  these  casts  and  opercula  that  the 
description  and  figures  of  EturmphcUvs  Manitobensia  were  based.  One  of 
these  casts  is  so  broken  as'^to  show  the  operculum  in  situ,  though  a  little 
displaced  from  its  natural  position,  but  none  of  them  show  the  characters 
of  the  lower  side  at  all  well.  Before  these  angulated  and  nodose  moulds 
of  the  exterior  of  the  shell  were  very  critically  studied,  they  were  regarded 
by  the  writer  as  not  only  specifically  but  also  subgenerically  distinct  from 
the  comparatively  rounded,  smooth  and  frequently  depressed  internal  casts 
for  which  the  name  E,  Manitobensis  was  proposed,  but  they  are  now  all 
regarded  as  different  states  of  preservation  of  a  single  species  of  Omphor 
locirrus.  The  angulation  and  peculiar  tuberculation  of  the  outer  volution, 
#is  seen  in  moulds  of  the  exterior  or  in  testiferous  specimens,  is  obviously 
caused  by  a  thickening  and  plication  of  the  outer  layer  of  the  test  and 
does  not  affect  the  inner  layer,  while  the  depression  of  many  of  the  internal 
casts,  especially  that  of  the  type  of  E,  Manitobensis  figured  in  the  Tran- 
sactions of  the  Royal  Society  of  Canada,  is  evidently  abnormal,  as  the 
operculum  shows  that  the  aperture  must  have  been  circular  in  outline 
when  undistorted. 

The  type  of  the  genus  Omphalocirrus  of  De  Ryckholt  (1860)  is  the 
EuomphaltLS  Goldfussioi  d'Archiac  and  de  Vemeuil,but  in  that  species  the 
outer  volution  is  angulated  and  tuberculated  on  one  side  only,  and  the 
whole  shell  is  more  deeply  concave  above  than  below.  According  to 
Fischer*,  Coelocentrtis,  Zittel  (1882)  is  a  synonym  of  Omphcdocirrtis, 

(S.)  Straparollina  obtusa.     (N,  Sp.) 

Plate  42,  figs.  12, 12a  and  13. 

Shell  turbinated,  somewhat  conical,  its  height  a  little  greater  than  its 
maximum  breadth  :  spire  elevated,  rather  higher  than  the  outer  volution, 

*Manuel  de  Conchyliologie,  Paris,  p.  829. 
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and  obtuse  at  its  apex :  base  deeply  umbilicated.  Volutions  seven  or 
eight,  the  earlier  or  apical  ones  depressed  convex,  the  later  or  lower  whorls 
of  the  spire  moderately  convex  but  somewhat  compressed  laterally, — 
the  outer  volution  rounded,  slightly  inflated  and  gradually  expanding, 
more  than  twice  as  broad  as  high  :  umbilicus  occupying  nearly  one-half 
of  the  total  diameter  of  the  base,  though  the  umbilical  margin  is  rounded 
and  very  indefinite  :  suture  deeply  impressed  :  aperture  apparently  sub- 
circular. 

Surface  marked  by  numerous  minute  spiral  raised  lines,  which  are 
crossed  by  equally  minute  but  much  more  numerous  and  closely  disposed 
flexuous  transverse  ridges.  Under  a  lens,  these  latter  are  seen  to  curve 
gently  backward  on  each  side  of  the  periphery,  where  each  one  forms  a 
shallow  sinus,  and  to  be  tuberculated  at  the  points  where  they  pass  over 
the  spiral  lirulse. 

The  approximate  dimensions  of  the  specimen  represented  by  figs.  12 
and  1 2a,  which  is  a  remarkably  perfect  cast  of  the  interior  of  the  shell, 
are  as  follows,  as  measured  in  the  centre  of  the  dorsal  surface :  entire 
height,  18*75  millimetres;  height  of  last  volution,  8*7  mm.;  breadth  of 
the  same,  18  mm. 

Pentamerus  Point,  Lake  Manitoba,  J.  B.  Tyrrell  and  J.  F.  Whiteaves, 
1888  :  seven  specimens.  Dawson  Bay,  LakeWinnipegosis, — on  the  south- 
west shore  two  miles  west  of  Salt  Point, — on  the  west  shore,  at  the  first 
small  point  north  of  the  Red  Deer  River,  at  the  south  end  of  Rowan 
Island, — and  on  three  small  islands  in  the  southern  portion  of  the  bay,  J. 
B.  Tyrrell  and  D.  B.  Dowling,  1889  :  a  few  specimens,  some  with  consider- 
able portions  of  the  test  preserved,  from  each  of  these  localities. 

This  very  distinct  species  is  evidently  congeneric  with  the  Straparollina 
asperostriatay  S.  Circe  and  S.  Eurydi^  of  Billings*,  from  the  Black  River 
limestone  of  Paquette's  Rapids,  on  the  Ottawa  River.  It  is  not  very 
dissimilar,  in  general  form,  to  S.  Eurydice,  but  its  sculpture  is  more  like 
that  of  iS^.  aspero8triata.  The  genus  is  represented  in  the  Lower  Cambrian 
by  the  S,  remotay  Billings,  of  the  Olenellus  zone  of  Newfoundland,  in  the 
"  Quebeo  Group  "  of  that  island  by  S.  pelagicay  Billings,  and  in  the  Black 
River  limestone  of  Canada  by  the  ,three  species  already  enumerated.  In 
the  writer's  judgment,  the  "  Straparollua  Daphne  "  of  Billings,  from  the 
Guelph  limestone  of  Ontario,  is  also  a  Straparollina, 


'Described  in  the  Can.  Nat.  &  Geol.,  1860,  voL  V,  pp.  161-62,  and  figured  on  p.  144 
of  the  GeoL  Canada  (1863). 
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(S.)  PSEUDOPHORUS   TECTIPORMIS.      (N.    Sp.) 

Plate  44,  figs.  1  A  la. 

Shell  subcorneal,  spire  elevated,  outer  volution  widely  expanded,  sharply 
angulated  below  and  truncated  very  obliquely  at  the  aperture  :  base 
flattened,  imperforate.  Number  of  volutions  unknown,  only  the  outer 
one  and  a  portion  of  the  last  but  one  being  preserved  in  the  most  perfect 
specimen  collected,  the  penultimate  one  considerably  elevated,  moderately 
convex,  rounded  above,  slightly  compressed  in  the  centre,  and  faintly 
concave  next  to  the  suture  below.  Outer  volution  nearly  three  times  as 
broad  as  high,  also  rounded  above  and  obliquely  compressed  below  :  aper- 
ture large  and  apparehtly  somewhat  triangular  in  outline  :  outer  lip  thin, 
produced  above  and  receding  beneath,  its  lower  portion  concavely  emar- 
ginated. 

Surface  marked  with  close-set  imbricating  lamellar  strife  of  growth, 
which  curve  somewhat  convexly  and  very  obliquely  backward  and  down- 
ward on  the  apical  side  of  the  outer  volution,  and  obliquely  but  concavely 
backward  below. 

Dawson  Bay,  Lake  Winnipegosis,  about  two  miles  west  of  Salt  Point, 
J.  B.  Tyrrell,  1889  :  one  imperfect  specimen  with  the  test  preserved.  A 
specimen  of  essentially  similar  shape  and  size,  but  whose  surface  is  encir- 
cled by  numerous  small  spiral  ridges,  in  addition  to  the  oblique  lines  of 
growth,  and  which  therefore  may  not  belong  to  the  same  species,  was 
collected  by  Mr.  Tyrrell  in  the  same  year  on  a  small  island  in  Dawson 
Day,  about  half  way  between  Salt  and  Whiteaves  Points. 

The  name  Pseudopharus  was  proposed  by  Meek  in  1873*  for  an  "  unde- 
scribed  group  of  shells,"  the  type  of  which  is  a  remarkable  species  from 
the  Corniferous  limestone  of  Ohio,  which  he  provisionally  described  and 
figured  under  the  name  Xenophora'i  (Fseudophorua)  antiqtLOy  Meek. 
This  shell,  Mr.  Meek  writes,  "  is  almost  certainly  not  a  TrochitOy  because 
the  broad  underside  does  not  have  the  character  of  a  mere  spiral  lamina 
within  the  margin,  but  is  really  the  lower  side  of  the  body  volution.  It 
seems  to  be  more  nearly  related  to  Xenophora,  Fischer  (  =  PhoruSy  Montfort) 
or  Ontistius,  Humphrey  ;  but  differs  from  both  in  not  having  the  habit  of 
attaching  foreign  bodies  around  its  periphery,  as  well  as  in  wanting  the 
distinct  umbilicus  of  the  latter." 

The  comparatively  elevated  form  together  with  the  much  more  convex 
and  almost  dome-shaped  volutions,  of  P.  tecti/ormisy  will  at  once  enable 
that  species  to  be  distinguished  from  P.  antiquus, 

*  Rep.  GreoL  Surv.  Ohio,  vol.  I,  pt.  2,  Palaeontology,  p.  222. 
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(S.)     Platyceras  (Orthonychia)  parvulum.     (N.  Sp.) 

Plftte  43k  figs.  9,  10  and  11. 

Shell  very  small  for  the  genus,  nearly  straight  and  somewhat  conical, 
but  compressed  at  the  sides,  unsymmetrical  and  rather  irregular  in  shape, 
the  posterior  dorsal  slope  being  usually  more  convex  than  the  anterior, 
height  varying  in  different  specimens  from  a  little  greater  to  rather  more 
than  one-third  greater  than  the  maximum  diameter  at  the  base  :  apex 
obtusely  pointed,  almost  erect  but  with  a  slight  forward  inclination  : 
aperture  narrowly  subelliptical,  nearly  twice  as  long  as  high,  lip  slightly 
irregular  in  outline,  but  always  with  a  deep  concave  sinus  on  each  side, 
and  produced  convexly  downward  and  a  little  outward  in  front  and 
behind. 

Surface  markings  consisting  apparently  of  concentric  lines  of  growth, 
which  run  parallel  to  the  outer  lip.     Muscular  impressions  unknown. 

Dimensions  of  the  largest  specimen  collected  :  iq^ximum  height,  twelve 
millimetres  :  greatest  length  at  the  base,  eight  mm.  :  breadth  of  aperture, 
five  mm. 

Dawson  Bay,  Lake  Winnipegosis,  on  a  small  island  north  of  Whiteaves 
Point  (one  specimen,  the  original  of  fig.  11),  and  on  another  south-west  of 
that  point  (two  specimens,  represented  by  figs.  9  and  10) ;  J.  B.  Tyrrell, 
1889. 

The  few  specimens  collected  are  all  mere  casts  of  the  interior  of  the 
shell.  These  appear  to  represent  a  small  and  aberrant  or  abnormal  and 
previously  undescribed  species  of  the  subgenus  Ortlionychia,  most  closely 
related  to  the  Platyceras  (Orthonychia)  conoideum  of  Groldfuss,  from  the 
Stringocephalus  limestone  of  the  Eifel  and  Nassau,  as  figured  by  Freeh.* 

(S.)  PlATYOSTOMA  TUMIDUM.      (N.   Sp.) 

Plate  43,  fig.  12. 

Shell  subglobose  or  broadly  subovate,  imperforate,  spire  small  and  very 
short,  raised  very  little  or  not  at  all  above  the  highest  level  of  the  outer 
volution.  Volutions  apparently  about  three  (though  the  apex  is  imper- 
fect in  all  the  specimens  collected)  rounded,  increasing  very  rapidly  in 
size  and  closely  embracing,  by  far  the  greater  portion  of  the  earlier  ones 
being  covered  by  the  overlapping  of  those  which  succeed  them :  outer 
volution  regularly  convex,  very  ventricose  and  widely  spreading,  especi- 
ally at  and  near  the  aperture,  a  little  depressed  below  the  suture,  broader 

*  Zeitschr.  der  Deutsch.  geolog.  GeaeHschaft,  1891,  vol.  XLIII,  p.  678,  pi.  xlir, 
figs.  6^  6ar-o. 
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than  high,  broadest  above  the  midheight,  slightly  produced  and  rather 
narrowly  rounded  at  the  base  :  aperture  apparently  not  far  from  circular. 

The  only  surface  markings  that  happen  to  be  preserved  consist  of  rather 
closely  disposed,  flexuous  and  oblique  striae  of  growth. 

Dimensions  of  the  most  perfect  specimen  collected  :  entire  height,  as 
measured  from  a  horizontal  line  drawn  on  the  same  level  as  the  apex,  to 
the  centre  of  the  base,  twenty-four  millimetres :  greatest  height  of  the 
outer  volution  twenty-two  mm. :  maximum  breadth  of  the  same,  twenty- 
five  mm. 

Pentamerus  Point,  Lake  Manitoba,  J.  B.  Tyrrell  and  J.  F.  Whiteaves, 
1888  :  three  specimens,  in  each  of  which  most  of  the  test  is  exfoliated, 
only  a  few  small  fragments  of  its  outer  surface  being  preserved. 

This  shell  has  a  much  narrower  and  smaller  spire  than  the  P.  lineatuin 
of  Conrad,  the  diminished  size  of  the  spire  in  the  former  being  obviously 
due  to  the  greater  amount  of  overlap  in  the  outer  volutions. 

(S.)  Naticopsis  Manitobensis.     (N.  Sp.) 

Plate  46,  fig.  7. 

Shell  imperforate,  turbiniform,  subglobose,  a  little  higher  than  broad  : 
spire  elevated,  occupying  at  least  one-fourth,  and  in  some  specimens 
nearly  one-third,  of  the  entire  height.  Volutions  about  four,  convex,  regu- 
larly rounded  and  increasing  rather  rapidly  in  size,  the  outer  one  large 
and  ventricose  :  aperture  subovate  :  outer  lip  thin  and  simple. 

Surface  markings  consisting  of  numerous,  regularly  and  closely  dis- 
posed, but  very  slightly  elevated,  minute  raised  lines,  or  faint  and 
crowded,  narrow,  thread-like  plications,  which  are  too  small  to  be  seen 
without  the  use  of  a  lens,  and  which  cross  the  volutions  obliquely. 

As  the  nuclear  volution  is  broken  off  in  each  of  the  specimens  collected, 
it  is  impossible  to  give  very  accurate  measurements  of  any  of  them,  but 
the  one  figured  is  represented  as  twice  the  natural  size,  and  the  largest 
specimen  upon  which  any  of  the  characteristic  surface  ornamentation  is 
preserved  was  probably  nearly  or  quite  eighteen  millimetres  in  height 
when  perfect. 

Lake  Manitoba,  at  Pentamerus  Point  (eleven  specimens),  and  Monroe 
Point  (two  specimens) ;  J.  B.  Tyrrell  and  J.  F.  Whiteaves,  1888. 

It  is  doubtful  whether  this  species  and  the  next  should  be  referred  to 
Naticopaia  or  ^atica.  The  opercula  of  both  of  these  species  are  uijkjiown, 
and  there  is  no  evidence  that  the  columeUar  lip  of  either  was  flattened  or 
transversely  striated,  as  in  Naticopsis^  but  in  the  most  perfect  specimens  of 
both,  the  aperture  is  filled  with  the  matrix  and  the  columella  almost  com- 
pletely covered.     Deshayes  and  others  have  maintained  that  the  genus 
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Natica  occurs  as  far  back  as  the  Silurian  epoch,  and  the  recent  discovery 
of  paucispiral  and  possibly  naticoid  opercula  in  the  Guelph  limestone  of 
Ontario  seems  to  the  writer  to  afford  strong  presumptive  evidence  of  the 
correctness  of  this  conclusion.  Still,  as  the  occurrence  of  the  genus  Natica 
or  of  any  of  its  subgenera,  in  rocks  of  Palceozoic  age,  cannot  at  present  be 
satisfactorily  proved,  it  is  thought  better  to  refer  this  and  the  next  species 
to  Naiicopsis, 

The  surface  markings  of  the  present  species  appear  to  be  essentially 
similar  to  those  of  the  NaticopsiB  cequistriata  of  Meek,^  from  the  Cor- 
niferous  limestone  of  Ohio,  and  of  the  Natica  antiqua  of  Goldf uss,f  from  the 
Devonian  rocks  of  Germany  and  England.  According  to  Mr.  Meek^  how- 
ever, the  Naticopsis  cequistriata  is  less  than  five  millimetres  in  height, 
broader  than  high,  with  a  depressed  spire.  Natica  antiqtui^  also,  has  a 
shorter  spire  than  that  of  Naticopsis  Manitobensis,  and  a  much  more 
expanded'  outer  volution. 

(S.)  Naticopsis  inornata.     (N.  Sp^) 

Plftte  43,  fig.  14. 

Shell  imperforate,  ovately  subglobose,  the  height  and  breadth  being 
nearly  equal,  spire  short,  conical,  occupying  rather  more  than  one-sixth 
of  the  entire  height.  Volutions  about  four,  increasing  rapidly  in  size, 
those  of  the  spire  obliquely  compressed,  the  outer  one  large,  obliquely 
expanding  and  increasing  rapidly  in  height,  as  well  as  breadth,  toward 
the  aperture,  its  base  narrowly  rounded  and  somewhat  produced :  aper- 
ture subovate,  outer  lip  thin  and  simple. 

Surface  nearly  smooth,  and  showing  only  a  few  obscure  lines  of  growth. 

Dimensions  of  the  largest  and  most  perfect  specimen  obtained,  the  one 
figured  :  maximum  height  and  greatest  breadth,  each  about  twenty-three 
millimetres  and  a  half  :  height  of  spire,  as  measured  on  the  median  line 
of  the  dorsal  surface,  four  mm. 

Dawson  Bay,  Lake  Winnipegosis,  on  a  small  island  north  north-west 
of  Beardy  Island,  J.  B.  Tyrrell,  1889  :  one  nearly  perfect  specimen,  with 
the  test  preserved,  the  original  of  fig.  14  on  plate  ^iii.  A  few  casts  of 
the  interior  or  moulds  of  the  exterior  of  shells  apparently  referable 
to  this  species,  were  collected  by  Messrs.  Tyrrell  and  Dowling,  in  1889, 
in  Dawson  Bay,  at  Whiteaves  Point,  on  a  small  island  three  miles  north 
of  Salt  Point,  at  the  mouth  of  Steep  Rock  River,  about  two  miles  west  of 
Salt  Point,  and  at  the  first  small  point  north  of  the  mouth  of  the  Red 
Deer  River. 


*Greol.  Surv.  Ohio,  1878,  vol.  I,  pt.  2,  p.  216,  wood  cuts  a,  b. 
fPetref.  Germ.,  voL  III,  1841-44,  p.  117,  pL  cxoix,  figs.  2  a,  b. 
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The  distinguishing  features  of  this  species,  as  compared  with  those  of 
iT.  Manitobensis,  are  the  shorter  and  more  conical  spire  of  the  former,  it& 
obliquely  expanding  outer  volution  and  different  surface  markings. 

LoxoNEMA,  Phillips. 

The  most  typical  species  of  Loxonema,  as  described  by  Phillips  and 
others,  are  no  doubt  those  whose  surface  is  marked  by  sigmoidally  arched 
costulte  or  crowded  growth  lines,  parallel  to  the  outer  lip.  Still,  the  fact 
that  Phillips  hiibself,  on  page  139  of  his  "Palaeozoic  Fossils  of  Cornwall, 
Devon  and  West  Somerset, '^  included  in  that  genus  his  own  Z.  reticulatunij 
whose  whole  surface  is  stated  to  be  "  reticulated  by  raised  longitudinal 
and  spiral  threads,"  evidently  shows  that  he  intended  the  original 
diagnosis  of  the  genus  to  be  enlarged  so  as  to  include  those  species  which 
are  marked  also  with  spiral  ridges  or  keels.  The  few  species  collected  by 
Messrs.  Tyrrell  and  Dowling  may  therefore  be  arranged  in  two  groups, 
as  follows. 

A.  Typical  and  non-reticulate  species,  whose  surface  is  either  marked 
only  with  sigmoidal  costulfe,  or  growth  lines,  parallel  to  the  outer  lip,  or 
nearly  smooth. 

LoXONEMA   ALTIVOLVIS.      (N.  Sp.) 

Plate  46,  figs.  8  and  9. 

Shell  rather  large,  elongate,  subulate :  volutions  compressed  laterally,  but 
slightly  convex  in  the  middle,  the  later  ones  of  the  spire  about  as  high  as 
broad,  the  earlier  ones  unknown :  outer  volution  considerably  higher  or 
longer,  but  apparently  not  very  much  broader  than  the  one  which  immedi- 
ately precedes  it :  suture  indistinctly  defined  and  devoid  of  band  in  the  few 
specimens  upon  which  the  test  is  preserved,  but  deeply  channeled  in  casts 
of  the  interior :  aperture  subovate,  higher  than  broad,  attenuate  above 
and  narrowly  rounded  below. 

Surface  finely  costulate  and  marked  with  closely  and  regularly  dis- 
posed, slightly  flexuots  and  simple  raised  lines,  which  cross  the  volu- 
tions transversely.  Upon  the  later  volutions  of  the  spire  and  upon  the 
upper  and  central  portion  of  the  outer  volution,  these  raised  lines  are 
nearly  straight  or  faintly  concave,  but  on  the  base  of  the  outer  volution 
they  curve  convexly  and  rather  abruptly  backward. 

A  few  imperfect  casts  of  the  interior  of  shells  of  this  species,  some 
with  small  pieces  of  the  test  adhering  to  them,  were  collected  by  Mr. 
Dowling,  in  1888,  on  the  south-west  shore  of  Dawson  Bay,  at  two  small 
points,  one  half  a  mile  and  the  other  three  miles  north  of  the  mouth  of 
Bell  River.     Similar  specimens,  some  a  little  more  perfect  and  others 
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mere  fragments,  were  obtained  by  Messrs.  Tyrrell  and  Dowling,  in  1889, 
at  many  localities  in,  on  or  near  Lake  Winnipegosis,  as,  at  the  south  end 
of  the  lake,  at  an  exposure  two  miles  west  of  Meadow  Portage,  and  on 
Charlie  Island ;  on  the  south-west  side,  on  a  small  island  off  Weston 
Point  and  on  South  Manitou  Island  ;  on  the  south-east  side,  at  Point 
Brabant ;  and  at  the  north-west  end,  in  Cameron  Bay  .and  at  five  expo- 
sures on  the  shores  and  islands  of  Dawson  Bay ;  also  on  the  Red  Deer 
River,  at  and  near  the  Upper  Salt  Spring. 

The  exact  number  of  volutions  in  the  shell  of  this  species  is  unknown, 
as  the  upper  part  of  the  spire  is  broken  off  in  the  most  perfect  specimens 
collected.  Of  the  two  specimens  figured,  one  (fig.  8)  has  a  considerable 
portion  of  the  test  preserved  on  three  contiguous  volutions.  The  other 
(fig.  9)  is  a  cast  of  the  interior  of  a  shell  of  this  species,  which  has  been 
slightly  and  abnormally  compressed  in  such  a  way  as  to  make  the  four  or 
four  and  a  half  volutions  preserved,  appear  unusually  broad  in  proportion 
to  their  height.  The  actual  height  or  length  of  this  specimen  is  two 
inches  and  three-quarters,  and  it  is  probable  that  when  entire  its  height 
slightly  exceeded  three  inches. 

The  preceding  description  will  no  doubt  have  to  be  somewhat  amended 
when  more  perfect  specimens  shall  have  been  collected,  but  so  far  as  can 
be  ascertained  at  present,  this  species  of  Loxonenia  seems  to  differ  from 
any  of  those  from  the  Devonian  rocks  of  North  America,  England  or 
Europe  that  the  writer  can  find  described,  in  its  laterally  flattened  volu- 
tions, crossed  by  densely  disposed  and  nearly  straight  costulai. 

(S.)  LoxoNEMA  pRiacuM,    Munstcc     (Sp.) 

Plate  44,  fig.  2. 

Mdania  prisca^  Munster.  1840.  Beitr.,  pt.  3,  p.  83,  pi.  xv,  fig.  1. 

Hdlopdla  piligera^  G.  and  F.  Sand  better.  1853.  Veretein.    Rheinigich.  Schichtensyst . 

Nassau,  p.  228,  pi.  xxvi,  figs.  9,  9a- c. 

Loxonema  deomatum,  De  Koninck.  1881.  Ann.  Mus.  Royal,  N.  H.  Belg.,  vol.  VI,  p.   47, 

pi.  iv,  figs  24  and  35. 

HolopeUa  pUigerOt  Holzapfel.  1882.  Palteontographica,  vol.  XXVIII,  p.  249. 

Whidborne.  1889.  Geol.  Mag.,  dec.  3,  vol.  VI,  p.  30. 

Loxonenia  priscum,    Whidborne.    1891.   Mon.   Devon.    Fauna  S.  of  England,  vol.    I, 

p.  181.  pi,  xvii,  figs.  17-19. 

A  few  specimens  of  a  small  Loxonema,  which  agree  very  well  with  the 
descriptions  and  figures  of  this  species,  were  collected  by  J.  W.  Spencer 
in  1874  on  the  west  shore  of  Dawson  Bay  ("from  slabs  apparently 
derived  from  the  adjacent  cliflfs  ") ;  by  J.  B.  Tyrrell  and  the  writer  in 
1888  from  rocks  in  or  nearly  in  place  at  Monroe  and  Pentamerus  Points, 
December,  1892.  6 
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Lake  Manitoba  ;  and  by  Messrs.  Tyrrell  and  Dowling  in  1889,  on  or  in 
Dawson  Bay,  at  Whiteaves  Point,  at.  the  mouth  of  Steep  Rock  River,  and 
at  the  south  end  of  Rowan  Island. 

Some  of  the  specimens  from  these  localities  are  extremely  like  the 
two  Lummaton  examples  of  L.  priscum  figured  by  the  Rev.  G.  F. 
Whid borne  (op.  cit.),  but  the  former  are  apparently  a  little  the  larger.  The 
approximate  dimensions  of  a  large  and  nearly  perfect  specimen  from  Pen- 
tamerus  Point  are  :  height  or  length,  twenty-eight  mm. ;  greatest  breadth, 
nine  mm.  :  height  of  outer  volution  as  measured  in  the  median  line  of 
the  dorsal  surface,  about  nine  mm.  In  some  of  the  specimens  from  Lakes 
Manitoba  and  Winnipegosis  the  outer  volution  is  more  ventricose  than 
that  of  the  original  of  the  figure  on  Plate  xliv,  and  not  so  narrow  at  the 
base.  The  surface  markings  are  not  satisfactorily  shown  in  any  of  them, 
but  so  far  as  can  be  ascertained,  the  shell  is  practically  smooth  to  the 
naked  eye,  though  a  few  obscure  and  minute  lines  of  growth,  parallel  to 
the  outer  lip  and  close  to  it,  can  be  seen  with  a  lens  on  one  specimen.  In 
another,  there  is  a  single  faint  transverse  constriction  at  a  short  distance 
from  the  aperture. 

B.  Slightly  aberrant  and  reticulate  species,  whose  surface  is  marked 
with  spiral  revolving  raised  lines  or  small  ridges,  as  well  as  the  usual 
sigmoidal  costulse  or  crowded  growth  lines. 

(S.)  LOXONEMA   CINGU LATUM.       (N.  Sp.) 

Plate  44,  fig.  3. 

Shell  rather  large,  narrowly  elongated  and-  many  whorled  :  spire 
between  three  and  four  times  as  long  as  the  outer  volution.  Volutions 
nine  or  ten,  the  apical  ones  being  imperfectly  preserved  in  the  few  speci- 
mens collected,  compressed  convex  and  increasing  very  slowly  in  size, 
those  of  the  spire  a  little  broader  than  high  :  outer  volution  moderately 
convex,  as  high  as  broad,  narrowly  rounded  and  somewhat  produced  at 
the  base  :  axis  imperforate  :  suture  distinctly  defined  :  aperture  subovate, 
higher  than  wide  and  abruptly  pointed  above. 

Surface  marked  with  small  and  very  narrow  but  prominent  spiral  ridges, 
which  are  regularly  arranged  and  nearly  equidistant,  also  by  slightly  flexuous 
and  somewhat  sigmoidal  lines  of  growth.  In  the  largest  specimen  collected, 
whose  surface  markings  are  not  very  well  preserved,  there  appear  to  have 
been  about  seven  spiral  ridges  on  the  dorsal  surface  of  the  last  volution  but 
two,  nine  on  that  of  the  last  but  one,  and  probably  not  less  than  ten  and 
perhaps  as  many  as  eleven  or  twelve  on  that  of  the  outer  volution. 
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The  figure  on  Plate  xliv  is  taken  from  a  wax  impression  of  the  dorsal 
surface  of  the  last  four  volutions  of  an  apparently  adult  specimen,  with 
the  earlier  volutions  restored  from  a  gutta  percha  impression  of  another 
specimen  in  which  these  happen  to  be  well  preserved. 

The  maximum  breadth  of  the  outer  volution  of  the  largest  specimen 
collected  is  twenty  four  miUimetres,  and  the  entire  height  or  length  of  an 
adult  specimen  is  estimated  to  have  been  about  eighty  five  mm. 

Lake  Manitoba,  at  Point  Richard,  and  Monroe  Point,  J.  B.  Tyrrell  and 
J.  F.  Whiteaves,  1 888 :  one  specimen  at  each  of  these  localities.  Dawson 
Bay,  Lake  Winnepegosis,  at  Whiteaves  Point  (four  specimens),  on  a 
small  island  about  half  way  between  that  point  and  Salt  Point  (one  spe- 
cimen), and  at  the  south  end  of  Rowan  Island  (one  specimen) ;  J.  B. 
Tyrrell  and  D.  B. -Dowling,  1889.  All  the  specimens  are  mere  natural 
moulds  of  the  exterior  of  the  shell,  in  dolomite,  but  in  some  the  corres- 
ponding cast  of  the  interior  of  the  shell  also  is  preserved. 

The  prominent  spiral  ridges  of  this  shell,  which  resemble  those  of  some 
of  the  recent  and  tropical  Melanias  from  the  Pacific  or  eastern  hemi- 
sphere, will  at  once  enable  it  to  be  distinguished  from  any  other  species 
of  Loxoneina. 


LOXONEMA   GRACILLIMUM.    (N.  Sp.) 

Plate  45,  fig.  10. 

Shell  very  small,  narrowly  elongated,  slender,  turriculated  and  many 
whorled.  Volutions  about  nine,  increasing  very  slowly  in  size,  the  earlier 
ones  of  the  spire  moderately  convex,  the  later  ones  ventricose  in  the  mid- 
dle and  below  (or  anteriorly),  but  narrowly  and  concavely  constricted  next 
to  the  suture  above,  a  little  broader  than  high  :  outer  volution  apparently 
considerably  higher  but  not  very  mucli  broader  than  the  one  which  imme- 
diately precedes  it,  though  the  basal  portion  and  the  characters  of  the 
aperture  are  unknown  :  suture  distinctly  defined. 

Surface  (of  the  lower  volutions)  marked  with  spiral  revolving  ridges, 
which  are  crossed  by  numerous  and  very  minute  sigmoidal  costulse,  or 
simple  and  entire  thread-like  raised  lines.  In  the  only  specimen  collected, 
which  is  imperfect  at  the  base,  nine  spiral  or  revolving  ridges  can  be 
counted  on  the  last  volution,  and  six  on  the  last  but  one.  These  ridges, 
most  of  which  are  large  enough  to  be  seen  with  the  naked  eye,  are  unequal 
in  size,  four  of  those  on  the  most  prominent  and  lower  part  of  the  two  latest 
volutions  being  larger  and  more  elevated  than  the  others,  and  all  of  them 
are  narrow  and  minutely  tuberculated  at  the  many  points  where  the  sig- 
moidal costulee  pass  over  them.     The  sigmoidal  costulae,  which  cross  the 

4 
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volutions  transversely  and  are  parallel  to  the  outer  lip,  have  a  slightly 
concave  curvature  above,  or  posteriorly,  and  an  equally  slight  but  convex 
curvature  below.  TKey  are  closely  and  very  regularly  disposed  and  so 
small  as  to  be  invisible  without  the  aid  of  a  lens. 

Height  or  length  of  the  only  specimen  collected,  which,  as  already 
stated,  is  slightly  imperfect  anteriorly,  nine  millimetres  and  a  half  :  max- 
imum breadth  of  the  outer  volution  of  the  same,  about  three  mm. 

Devils  Point,  Lake  Winnipegosis,  J.  B.  Tyrrell,   1889  :  a  single  but- 
unusually  well  preserved  mould  of  the  exterior  of  the  shell,  in  dolomite. 
The  figure  on  Plate  xlv  is  taken  fron>  a  gutta  percha  impression  of  this 
mould,  upon  which  the  foregoing  description  also  is  based. 

This  species  and  the  one  previously  described,  although  encircled  by 
distinct  spiral  ridges,  are  also  marked  with  the  sigmoidal  costulse  or 
growth  lines  parallel  to  the  outer  lip,  which  are  so  characteristic  of 
Laconema. 

A  fifth  species  of  Loxonemn  is  indicated  by  a  single  and  nearly  perfect 
cast  of  the  interior  of  the  shell,  collected  by  Mr.  Tyrrell,  in  1889,  at 
Roderick  Point,  Birch  Island,  Lake  Winnipegosis.  The  outline  and  pro- 
portions of  this  specimen  are  quite  unlike  those  of  either  of  the  four 
species  already  described  or  identified,  but  as  its  surface  markings  are 
entirely  unknown,  its  specific  relations  cannot  be  ascertained. 

(S.)  *     Macrochilina  subcostata,  Schlotheim.   (Sp.) 

Plate  44,  figs.  4  and  6. 

Buccinites  »uhcosUttvA,  Schlotheim.  1820.  Petrefactenkunde,  p.  130,  pL  xii,  fig.  3. 

Buecinum  imhricatum,  Sowerby  (pars).  1827.  Min.  Conch.,  vol.  VI,  p.  127,  pL  dlxvi,  fig. 

2,  right-hand  figure  only^. 

Mctcrocheiluaarculatus,  Phillips.     1841.     Pal.    Foss.     Cornw.,  Dev.,  and  W.  Somers,  p. 

139,  pi.  Ix,  fig.  194. 

Maerocheilu8  clongatuSf  Phillips.     Ibid.,  p.  104,  pi.  xxxix,  fig.  195. 

Maerocheilus  Schlotheimiy  d'Archiac  and  de  Vemeuil.     1842.     Trans.  Geol.  See.  Lond.» 

ser.  2,  vol.  VI,  pt.  2,  p.  354,  pi.  xxxii,  fig.  2. 

LoxoneiiM  PhiUipsi,  F.  A.  Roemer.     1843.     Verst.  Harz.,  p.  30,  pi.  viii,  fig.  9. 

Loxonenia  apressum,  F.  A.  Roemer.     Ibid.,  p.  30,  pi.  viii,  fig.  10. 

Buecinum  areulatuniy  Goldfnsa  (pars).     1844.     Petref.  Germ.,  vol.  Ill,  p.  28,  pi.  clxxii^ 

fig  15b  only. 

Maerocheilus  »ti6co«terua,  Tschemyschew.     1887.     Mem.  Com.  Geol.  Russ.,  vol.  Ill,  No. 

3,  p.  171,  pi.  v,  figs.  6a,  b. 

Macrochilina  subcostata,  Whidbome.     1891.     Mem.   Dev.   Faun.    S.  England,  vol.  I,  p. 

159,  pL  xvi,  figs.  1-6. 

Dawson  Bay,  Lake  Winnipegosis,  on  a  small  island  south-west  of  Whi- 
teaves  Point  (one  specimen),  and  on  another  about  three  miles  north  of  Salt 
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Point  (two  specimens),  also  at  two  exposures,  one  about  two  miles  west  of 
Salt  Point  (two  specimens),  and  the  other  at  the  mouth  of  the  Red  Deer 
River  (where  it  appears  to  be  abundant)  ;  J.  B.  Tyrrell,  1889. 

Most  of  the  specimens  from  these  localities  are  either  imperfect  casts 
of  the  interior  of  the  shell,  with  well  preserved  portions  of  the.  tests 
attached,  or  sharply  defined  moulds  of  the  exterior,  in  dolomite.  Only 
two  or  three  testiferous  specimens  were  obtained  and  these  are  very 
imperfect.  The  surface  markings  are  very  variable,  not  only  in  different 
specimens,  but  sometimes  also  in  different  parts  of  the  same  shell.  Thus, 
on  the  outer  volution  of  one  of  the  specimens  from  the  small  island  north 
of  Salt  Point,  (fig.  5)  the  markings  consist  of  slightly  sigmoidal,  acute 
ridges,  from  two  to  three  millimetrer>  apart,  with  fine  strise  between  them 
and  parallel  to  them.  On  the  other  hand,  in  the  original  of  fig.  4,  which 
is  drawn  from  a  wax  impression  of  a  natural  mould  of  a  specimen  from 
the  mouth  of  the  Red  Deer  River,  the  crowded  subsigmoidal  growth  lines 
or  minute  costulse  are  very  nearly  equal  in  size  and  not  more  than  from 
one-half  to  a  whole  millimetre  apart.  In  another  specimen  from  the  mouth 
of  the  Red  Deer  River  the  sigmoidal  costuhe  on  the  last  whorl  but  one 
are  nearly  a  millimetre  apart,  with  finer  striee  between  them,  but  they 
suddenly  become  nearly  equal  in  size  and  much  closer  together  on  the  outer 
volution.  The  entire  height  of  one  of  the  largest  specimens  from  Dawson 
Bay  would  probably  have  been  about  sixty  millimetres. 

It  is  still  doubtful  whether  the  distinction  between  M.  subcostata  and 
M,  arculata  can  be  sustained.  The  characters  which  Mr.  Whidborne,  the 
most  recent  writer  on  the  subject,  (op.  cit.,  pp.  159-63)  seems  to  rely  upon 
for  separating  English  or  German  examples  of  the  two  forms  are,  the  pro- 
portionately narrower  and  shorter  body  whorl  of  M,  aixtdata^  its  "  flat, 
angulated  shoulder,"  and  finer  and  more  irregular  surface  markings.  Yet» 
Mr.  Whidborne  includes  in  the  synonymy  of  M,  arculata,  the  specimen 
figured  under  the  name  Macrockeiltis  arcuiatus  by  Ferdinand  Roemer,  on 
Plate  xxxii.  (fig.  6)  of  the  "  Lethoea  palseozoica,"  in  which  no  such  shoulder 
is  apparent,  and  the  Chudleigh  specimens  of  M.  arculata,  which  he  him- 
self figures,  are  all  equally  shoulderless.  Fischer's  figure  of  Macrochilua 
arctdatus*  which  is  not  referred  to  by  Mr.  Whidborne,  is  almost  a  fac- 
simile of  F.  Roomer's,  and  the  present  writer  has  failed  to  understand  how 
the  specimens  of  M,  arculatus  figured  by  F.  Roemer,  Fischer,  or  Freeh,  f 
can  be  distinguished  from  the  specimen  of  M,  »uhcostata  figured  by 
d'Archiac  and  de  Verneuil  under  the  name  M.  ScJdotheiiaii.  Still,  if 
these  two  names  are  to  be  retained,  the  Dawson  Bay  specimens  undoubt- 


♦Man.  de  Conchyliologie,  &c.,  1885,  p.  698. 

fUeb.  das  Devon  der  Ostalpen,  pt.  2,  (Zeitschr.  der  Deutscb.    geolog.  GeselUch., 
1891)  p.  679,  pi.  xliv,  fig.  5. 
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edly  agree  better  with  the  descriptions  and  figures  of  the  shoulderless  if. 
suhcostata  than  with  those  of  the  strongly  shouldered  M,  areulata, 

(S.)  Macbochilina  pulchella.     (N.  Sp.) 

Plate  H  figs-  6  and  6a. 

Shell  small,  the  most  perfect  specimen  collected  being  less  than  one- 
third  the  size  of  adult  specimens  of  if.  areulata  from  Dawson  Bay,  imper- 
forate, but  pointed  above  and  one-third  higher  or  longer  than  broad  : 
spire  almost  conical,  acutely  pointed  and  a  little  shorter  than  the  outer 
volution,  as  measured  in  the  median  line  of  the  dorsal  surface.  Volutions 
five  or  six,  those  of  the  spire  obliquely  compressed,  the  outer  one  moder- 
ately convex,  slightly  inflated,  but  very  faintly  constricted  above,  about 
as  broad  or  a  little  broader  than  high  and  narrowing  abruptly  into  the 
evenly  rounded  base :  suture  impressed,  linear  and  minutely  crenulated 
by  the  transverse  costulse :  aperture  subovate,  higher  than  wide  and  occu- 
pying more  than  one-half  of  the  entire  height,  pointed  above  and  rounded 
below  :  outer  lip  thin  and  simple. 

■ 

Surface  marked  with  closely  and  regularly  arranged,  flexuous  raised 
lines,  or  nearly  equidistant,  extremely  thin  and  acute,  minute  costulse, 
which  cross  the  volutions  transversely  but  somewhat  obliquely. 

Dimensions  of  the  specimen  figured  :  height  or  length,  eighteen  milli- 
metres and  a  half ;  maximum  breadth,  twelve  mm. 

South-west  shore  of  Dawson  Bay,  about  two  miles  west  of  Salt  Point, 
J.  B.  Tyrrell,  1889  :  one  nearly  perfect  specimen  with  the  test  preserved. 
Three  casts  of  the  interior  of  shells  which  are  probably  referable  to  this 
species,  but  which  do  not  show  a  trace  of  the  characteristic  surface 
ornamentation,  had  previously  been  collected  by  Mr.  Tyrrell  and  the 
writer,  in  1888,  at  Pentamerus  Point,  Lake  Manitoba.  The  largest  of 
these  casts  is  nearly  an  inch  in  length. 

This  delicately  sculptured  shell  appears  to  differ  from  Jf.  arcidaia 
chiefly  in  its  diminutive  size.  It  has  somewhat  the  same  general  contour 
as  the  PolypheTnopsia  LouisviUie  of  Hall  and  Whitfield,*  from  the  Upper 
Helderberg  limestone  at  the  Falls  of  the  Ohio,  but  that  species  is 
represented  as  narrow  and  somewhat  pointed  at  the  base,  and  its  surface 
is  stated  to  be  smooth. 

The  following  description  should  have  followed  that  of  Pleurotomaria 
in/ranodosay  on  page  313. 


♦Twenty-third  Reg.  Rep.  N.Y.  St  Cab.  Nat.  Hist.,  1869,  pi.  xii,  figs.  1  and  2;  and 
twenty-fourth  do.,  1870,  p.  193. 
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(S.)  Pleurotomaria  Spenceri.  (N.  Sp.) 

Plates  41,  figs.  4,  4a-b,  43,  fig.  13,  and  46,  fig  1. 

Shell  depressed  sub  turbinate,  more  than  twice  as  broad  as  high,  ovately 
orbicular  as  seen  from  above,  spire  low  and  short :  base  concavely  depressed 
in  the  centre,  but  apparently  not  umbilicated  in  such  a  way  as  to  expose 
any  portion  of  the  inner  whorls.  Volutions  four,  expanding  rather  gra- 
dually in  a  lateral  direction,  those  of  the  spire  depressed  convex,  the  outer 
one  occupying  three-fifths  of  the  entire  diameter,  somewhat  flattened, 
both  above  and  below,  and  depressed  next  to  the  suture  above  :  periphery 
narrowly  rounded  :  suture  distinct.  Aperture  oblique,  transversely  ellip- 
tical, with  the  peristome  interrupted  on  the  columellar  side,  the  inter- 
ruption being  caused  by  the  encroachment  of  the  narrow  peripheral 
portion  of  the  preceding  volution :  lip  with  a  notch  or  slit  obscurely 
indicated  on  the  apical  side  of  the  periphery,  but  otherwise  thin  and 
simple,  its  inner  margin  shallowly  concave. 

Surface  marked  with  numerous,  closely  and  rather  regularly  disposed 
minute  spiral  ridges,  which  are  crossed  by  still  more  minute  lines  of 
growth,  parallel  to  the  outer  lip.  These  incremental  striae  are  too  small 
to  be  seen  without  the  aid  of  a  lens,  and  are  not  shewn  on  any  of  the 
figures  on  Plates  xli  or  xliii.  They  are,  however,  represented  somewhat 
diagrammatically  in  fig.  1  on  Plate  xlvi.  Slit  band  not  cleaily  observed, 
though  its  presence  is  inferred,  partly  from  the  obscure  notch  or  slit  on 
the  outer  lip  at  the  periphery  and  partly  from  the  backward  curvature  of 
the  lines  of  growth,  both  above  and  below. 

Maximum  breadth  of  the  largest  specimen  collected,  twenty-five  milli- 
metres :  approximate  height  of  the  same,  as  measured  in  the  median  line 
of  the  dorsal  surface,  about  ten  mm. 

Western  shore  of  Dawson  Bay,  Lake  Winnipegosis,  "  from  slabs  appar- 
ently derived  from  the  neighbouring  cliffs,"  J.  W.  Spencer,  1874 :  one 
specimen,  the  original  of  the  figures  on  Plate  xli.  A  few  smaller  and 
less  perfect  specimens,  six  in  all,  were  collected  by  Messrs.  Tyrrell  and 
Dowling  in  1889,  in  place,  at  exposures  on  two  small  islands  in  the 
southern  part  of  Dawson  Bay,  and  on  the  western  shore  of  that  bay,  at 
the  mouth  of  the  Red  Deer  River  and  on  the  first  small  point  north  of 
the  mouth  of  the  Red  Deer  River.  Small  specimens,  whose  maximum 
diameter  is  about  eight  or  nine  millimetres,  which  are  probably  the  young 
of  this  species,  were  collected  by  Mr.  Tyrrell  and  the  writer,  in  1888*,  at 
Pentamerus  Point,  Lake  Manitoba,  and  by  Messrs.  Tyrrell  and  Dowling 
in  1889,  on  three  small  islands  in  the  southern  portion  of  Dawson  Bay. 
One  of  these  specimens  (from  Pentamerus  Point),  is  represented,  twice 
the  natural  size,  on  Plate  xliii,  fig.   13.     At  this  stage  of  growth  the 
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aperture  of  the  shell  is  not  far  fix>m  circular  in  outline,  and  in  one 
specimen  the  suture  appears  to  have  been  somewhat  channelled.  Adult 
specimens  have  much  the  same  shape  as  the  recent  StomateUa  imbricata 
of  Lamarck,  but  some  which  are  not  quite  full  grown  have  more  the  aspect 
of  a  Sigaretus, 

This  shell  is  very  similar,  both  in  shape  and  sculpture,  to  the  Pleura- 
tomaria  Siyaretus  of  G.  and  F.  Sandberger,  but  as  the  slit  band  and  even 
the  lines  of  growth  of  that  species  have  never  been  seen,  its  generic 
position  is  quite  uncertain.  When  that  portion  of  this  paper  was  pub- 
lished in  which  the  species  of  Pleurotomaria  are  enumerated  or  described, 
(pp.  312-314)  the  writer  was  under  the  impression  that  the  shell  now 
under  consideration  should  be  referred  to  Cycloneina  or  Polytropis. 
Professor  E.  Koken  (of  Konigsberg,  Prussia),  who  has  since  examined 
the  original  of  figs.  4,  4a  and  b,  on  Plate  xli,  is,  however,  of  opinion  that 
it  is  a  true  Pleurotomaria,  and  a  careful  re-examination  of  the  minute 
growth  lines  of  all  the  specimens  has  led  the  writer  to  form  a  similar 
conclusion.  Professor  Koken,  in  a  letter  to  the  writer,  says  that  the 
whorls  of  P,  Sigaretus  are  more  rounded  and  more  inflated  than  those  of 
the  present  species,  and  the  spire  proportionately  higher. 

The  writer  has  much  pleasure  in  naming  this  shell  in  honour  of  its  dis- 
coverer. Dr.  J.  W.  Spencer,  now  State  Geologist  of  Georgia. 

PTEROPODA. 
(S.)  Hyolithes  alatus.     (N.  Sp.) 

Plate  4C,  figs.  2,  3  and  4. 

Shell  large,  attaining  to  a  length  of  a  little  more  than  four  inches, 
nearly  straight,  except  when  abnormally  distorted,  which  it  often  is, 
narrowly  elongated  and  increasing  very  slowly  in  thickness  :  sides  broadly 
alate  at  their  base,  the  "  dorsal "  margin  being  produced  on  each  side  into 
a  broad  thin  laminar  expansion.  ^^  Dorsal "  side  much  flatter  than  the 
"  ventral,"  slightly  convex  along  the  median  line  and  broadly  but  shallowly 
concave  on  each  side :  ventral  side  strongly  convex  but  angulated  and 
obtusely  subcarinate  along  the  median  line :  outline  of  transverse  section 
triangular,  with  the  latero-basal  angles  produced  on  each  side  into  a 
narrow  projecting  spur,  the  base  of  the  triangle,  with  its  two  spurs,  being 
more  than  twice  as  broad  as  the  triangle  is  high,  and  each  of  its  sides 
fainlily  convex.  Shape  of  the  aperture  not  clearly  ascertainable,  though 
on  the  dorsal  side  there  is  a  broad  and  rather  deep  sinus,  which  is  nearly 
flat  at  the  bottom,  in  the  middle  of  the  lip,  and  a  projecting  lobe,  which 
is  broadly  rounded  on  its  inner  margin  and  narrowly  rounded  or  sub- 
angular  externally,  on  each  side,  as  represented  by  ^g.  3. 
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The  only  surface  markings  that  are  preserved  in  any  of  the  specimens 
are  a  few  lines  of  growth  on  the  dorsal  side  parallel  to  the  outer  lip. 
Operculum  unknown. 

Onion  Point  and  Little  Sandy  Point,  Lake  Manitoba,  J.  B.  Tyrrell  and 
J.  F.  Whiteaves,  1888  :  Lake  Winnipegosis,  on  the  east  shore  at  Point 
Brabant,  and  on  the  south-west  shore  of  Dawson  Bay,  at  two  small  points, 
one  about  half  a  mile  and  the  other  three  miles  north  of  the  mouth  of 
Bell  River,  D.  B.  Dowling,  1888  :  one  or  two  specimens  from  each  of  thcvse 
localities.  A  few  specimens,  also,  were  collected  by  Messrs.  Tyrrell  and 
Dowling,  in  1889,  at  Lake  Winnipegosis,  on  Snake  and  South  Manitou 
islands,  at  Devils  Point,  in  Cameron  Bay,  and  at  ten  different  exposures 
on  the  islands  and  shores  of  Dawson  Bay ;  also,  on  the  Red  Deer  River, 
half  a  mile  above  the  Lower  Salt  Spring.  The  species  appears  to  be  rare 
in  and  below  the  Stringocephalus  zone,  and  to  be  most  abundant  in  the 
beds  above  that  zone. 

In  the  foregoing  description  the  flattened  side  of  the  shell  is  regarded 
as  the  dorsal,  and  the  strongly  convex  and  angulated  portion  as  the  ventralj 
in  accordance  with  the  terminology  used  by  Sowerby,  Morris  and  Salter* 
and  by  Walcott  in  his  later  publications. 

Most  of  the  specimens  collected  are  either  separate  casts  of  the  interior 
of  the  shell,  or  casts  with  the  corresponding  mould  of  the  exterior,  from 
which  the  intervening  test  has  decayed.  The  outline  of  the  transverse 
section  of  the  shell,  as  represented  by  fig.  4,  is  well  shown  in  many  speci- 
mens. The  test  is  rarely  preserved,  but  indications  of  it  are  shown  in 
three  or  four  specimens,  particularly  in  the  original  of  fig.  3 ,  which  con- 
sists of  the  anterior  moiety  of  a  specimen,  in  which  the  central  portion 
and  one  of  the  broad  lateral  wings  of  the  dorsal  surface  are  weU  exhibited, 
with  the  lines  of  growth  and  shape  of  the  lip  on  that  side. 

Mr.  Walcott  says*  that  the  //.  princeps,  Billings,  "  is  the  largest  species 
of  Hyolitlies  known,"  but  some  of  the  specimens  of  II.  cUatus  collected  by 
Messrs.  Tyrrell  and  Dowling  are  considerably  larger  than  any  of  Billings's 
types  of  //.  pririceps  in  the  Museum  of  this  Survey. 

The  present  species  is  only  referred  to  Hyolithes  provisionally,  as  it  seems 
to  differ  from  that  genus  in  it-s  broad  latero-basal  alation,  and  more  particu- 
larly in  the  deep  central  sinus  of  the  lip  on  the  dorsal  side.  It  is  most 
probable  that  a  new  genus  will  have  to  be  constituted  for  its  reception, 
but  the  specimens  so  far  collected  are  too  imperfect  to  admit  of  an  accurate 
or  sufficiently  explicit  generic  description. 


•Bulletin  U.  S.  Geological  Survey,  Washington,  No.  30,  1886,  p.  135. 
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CEPHALOPODA. 
Orthoceras  Hindu. 

Actinoceras  Hindiij  Whiteaves.     1891.    Trans.  Royal  Soc.  Canada,  vol.  VIII,  Sect.  4, 

p.  101,  pi.  vi,  figs.  4ft  and  5. 

Snake  Island,  Lake  Winnipegosis,  Prof.  H.  Youle  Hind,  1 858 :  one 
specimen.  The  species  has  since  been  collected  by  Messrs.  Tyrrell  and 
Dowling  in  1889  at  the  following  localities  in,  on  or  near  Lake  Winnipe- 
gosis. On  Charlie  and  Snake  Islands,  at  the  southern  extremity  of  the 
lake ;  on  a  small  island  off  Weston  Point ;  on  South  Manitou  Island  ;  at 
Point  Brabant ;  on  the  south-west  side  of  Cameron  Bay ;  in  Dawson  Bay, 
on  the  second  small  point  east  of  the  mouth  of  Bell  River ;  and  on  the 
Red  Deer  River,  a  mile  above  the  Lower  Salt  Spring.  A  few  specimens 
of  a  shell  which  appears  to  be  an  unusually  slender  variety  of  0.  Hindiiy 
were  obtained  by  Mr.  Tyrrell  and  the  writer,  in  1888,  at  Onion  Point, 
Lake  Manitoba. 

Although  slightly  enlarged  between  the  septa,  the  siphuncle  of  this 
shell  is  not  nummuloidal  as  in  Actinoceras^  nor  even  distinctly  moniliform 
as  in  Sactoceras.  The  characters  of  the  species,  therefore,  seem  to  accord 
better  with  those  of  Orthoceras  as  described  by  most  palaeontologists 
(though  perhaps  not  as  restricted  by  Hyatt)  than  with  those  of  Actinoceras 
or  Sactoceras, 

(S.)         Orthoceras  (Thoracoceras)  Ttrrellii. 

Orthoeeras  (Thoracoceras)  Tyrrellii,  Whiteaves.     1891.     Trans.  Royal  Soc.  Canada,  voL 

VIII,  Sect.  4,  p.  100,  pi.  vii,  figs.  1,  la,  2,  3  and  4. 

Pentamerus  Point,  Lake  Manitoba,  J.  B.  Tyrrell  and  the  present  writer, 
1888 :  one  specimen.  Dawson  Bay,  Lake  Winnipegosis,  on  the  ea^t 
shore,  at  Whiteaves  Point  (abundant),  also  on  the  west  shore,  near  the 
mouth  of  Steep  Rock  River  (two  specimens),  and  at  the  mouth  of  the  Red 
Deer  River  (a  few  characteristic  fragments);  J.  B.  Tyrrell,  1889. 

GOMPHOCERAS   MaNITOBENSB. 

Ootnphoceras  ManitobcnsCy  Whiteaves,     18*^1.    Trans.  Royal   Soc.  Canada,  vol.  VIH, 

Sect.  4,  p.  102,  pi.  vii,  figs.  7  and  7a. 

Lake  Winnipegosis,  at  Snake  Island  and  on  a  point  a  little  to  the  south 
of  Snake  Island,  on  South  Manitou  Island,  and  on  the  south-west  shore  of 
Cameron  Bay,  also  in  or  on  Dawson  Bay,  at  a  small  point  three  miles  north 
of  the  mouth  of  Bell  River,  at  Point  Wilkins,  and  at  the  mouth  of  the 
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Red  Deer  River,  J.  B.  Tyrrell  and  D.  B.  Dowling,  1889  :  a  few  specimenSy 
some  of  them  mere  fragments,  from  each  of  these  localities. 

It  is  possible,  as  elsewhere  stated  (op.  cit.)  that  this  species  may  be  a 
Foterioceras  rather  than  a  Gomphoceraa. 

(S.)  Cyrtoceras  occidentale. 

Cyrtoeeras  oeeidetUaU,  Whiteavee.     1891.    Trans.  Royal  Soc.  Canada,  vol.  VIII,  Sect. 

4,  p.  103,  pi.  vii,  figs.  5,  5a,  and  6. 

Lake  Winnipegosis,  at  Snake  Island  (one  specimen),  and  aroiind 
Dawson  Bay,  at  Whiteaves  Point  (four  specimens),  at  the  mouth  of  Steep 
Rock  River  (pieces  of  the  siphuncle  only),  and  at  the  mouth  of  the  Red 
Deer  River  (the  largest  specimen  figured  in  the  Trans.  Royal  Soc.  Canada) ; 
J.  B.  Tyrrell  and  D.  B.  Dowling,  1889. 

(S.)  HOMALOCERAS    PLANATUM. 

Homalocenis  plancUum,  Whiteaves.    1891.     Trans.  Royal  Soc.  Canada,  vol.  V III,  Sect 

4,  p.  105,  pi.  viii,  iig4.  I  and  2a- b. 

Dawson  Bay,  Lake  Winnipegosis,  at  Whiteaves  Point,  J.  B.  Tyrrell, 
1889  :  one  imperfect  but  characteristic  specimen  and  three  fragments. 

In  the  elaboration  of  the  generic  and  specific  characters  of  this  species 
and  the  next,  the  writer  was  materially  assisted  by  Mr.  L.  M.  Lambe. 

(S.)  TeTRAGONOCERAS  GRACILE. 

Tetragonocerat  graeUey  Whiteaves.     1891.     Trans.  Royal  Soc.  Canada,  vol.  VIII,  Sect. 

4,  p.  105,  pL  viii,  figs.  2,  2a-b. 

Western  shore  of  Dawson  Bay,  Lake  Winnipegosis,  at  an  exposure 
about  two  miles  west  of  Salt  Point  and  four  miles  north-east  of  the  mouth 
of  Steep  Rock  River,  J.  B.  Tyrrell,  1889  :  "one  specimen  imbedded  in  a 
piece  of  rock  which  has  been  so  broken  as  to  show  nearly  the  whole  of  the 
characters  of  the  interior  of  the  septate  portion  of  the  shell,  as  well  as  the 
general  shape  of  the  latter." 

(S.)  Gyroceras  Canadense. 

OyroctrcLS  Canadense^  Whiteaves.    1891.    Trans.  Royal  Soc.  Canada,  vol.  VIII,  Sect.  4, 

p.  106,  pi.  ix,  fig^.  la-c,  and  2. 

Dawson  Bay,  Lake  Winnipegosis,  on  a  small  island  about  half-way 
between  Whiteaves  and  Salt  Points,  D.  B.  Dowling,  1888  :  one  imperfect 
specimen.  Dawson  Bay,  at  Whiteaves  Point  (five  specimens),  and  at  a 
point  three  miles  north  of  the  mouth  of  Bell  River  (one  specimen) ;  J.  B. 
Tyrrell,  1889. 
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(S.)  Gyboceras  FILICINCTUM. 

Oyroeercu  ilicinetum,  Whiteavee.     1891.     Trans.  Royal    Soc.  Canada,  vol.  VIII,  Sect. 

4,  p.  107,  pi.  ix,  fig.  3. 

Pentamerus  Point,  Lake  Manitx>ba,  J.  B.  Tyrrell  and  J.  F.  Whiteaves, 
1888  :  one  fragment.  Dawson  Bay,  Lake  Winnipegosis,  at  the  mouth  of 
the  Red  Deer  River  (three  specimens),  and  the  first  small  point  north  of 
the  mouth  of  that  river  (one  specimen) ;  J.  B.  Tyrrell  and  D.  B.  Dowling, 

1889. 

GyroceraI  submamillatuh. 

Oyroecras  submamUlaium,  Whiteaves.   1891.    Trans.  Royal  Soc.  Canada,  voL  VIII,  Sect. 

4,  p.  107,  pi.  X,  iigs.  1  and  la. 

Snake  Island,  Lake  Winnipegosis,  Professor  H.  Y.  Hind,  1858 :  the 
specimen  referred  to  by  E.  Billings  on  page  187  of  Hind's  Report  of  the 
Assiniboine  and  Saskatchewan  Exploring  Expedition  as  "  a  species  of 
NautUtisov  Gyrocerasr  Steep  Rock  Point,  Lake  Manitoba,  J.  B.  Tyrrell, 
1888  :  one  imperfect  specimen.  Lake  Winnipegosis,  at  the  north  end  of 
Snake  Island  (a  large  fragment),  on  South  Manitou  Island  (two  specimens), 
and  on  a  small  island  off  Weston  Point  (one  specimen) ;  also  at  Swan 
Lake,  Manitoba,  near  the  mouth  of  the  Swan  River  (one  specimen) :  J. 
B.  Tyrrell,  1889. 

CRUSTACEA. 

Ostracoda. 

IsocHiLiNA  Dawsoni,  Jones. 

Isoehilina  Dawsoni,  Jones.     1891.     Contr.  to  Canad.  Micro-Paleeont.,  vol  I,  pt  3,  p.  93, 

woodcuts  7a,  b,  c. 

South-east  side  of  Dawson  Bay,  Lake  Winnipegosis,  on  a  small  island 
north  of  Whiteaves  Point,  J.  B.  Tyrrell,  1889  :  a  few  casts  of  the  interior 
of  separate  valves. 

Elpe  Tyrrellii,  Jones. 

Elpe  TyrreUii,  Jones.     1891.     Contr.  to  Canad.  Micro-Palaeont.,  vol.  I,  pt.  3,  p. 93,  wood- 
cuts 2  a,  b,  c,  (a  misprint  for  8  a,  b,  c).* 

Same  locality,  collector  and  date  as  for  the  preceding  species :  one 
cast  of  the  interior  of  both  valves. 


*By  an  imfortunate  mistake  the  figures  are  numbered  2a,  2b,  2c,  but  the  explanations 
immediately  below  them  are  correctly  stated  to  be  those  of  figs.  8a,  b,  c. 
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Leperditia  (?)  EXiGUA,  Jones. 

Leperditia ( ? )  exiguay  Jones.   1891.  Contr.  to  Canad.  Micro- Palwont.,  vol.  I.,  pt.  3^ 

p.  94,  pi.  xii.,  fig.  10. 

East  side  of  Lake  Winnipegosis,  on  a  small  island  east  of  the  south  end 
of  Birch  Island,  about  four  miles  north-east  of  Wade  Point,  thirty  miles 
south  of  Long  Point,  J.  B.  Tyrrell,  1889  :  a  single  left  valve. 


TRTLOBITA. 
(S.)  Bronteus  Manitobensis.     (N.  Sp.) 

Plate  46»  figr8.  5,  6  and  7- 

This  singular  species  is  based  upon  very  imperfect  specimens  of  the 
head  of  iive  different  individuals,  but  as  it  is  not  quite  certain  that  they 
all  belong  to  the  same  species,  it  is  thought  best  to  describe  each  speci- 
men separately. 

Specimen  No.  1  (fig.  5),  consists  of  the  median  portion  of  the  head  of 
an  unusually  small  individual,  of  which  little  more  is  preserved  than  the 
glabella,  with  its  long  posterior  median  spine,  and  the  postero-lateral 
spine  on  each  of  the  fixed  cheeks.  This  specimen  w^as  collected  by  Mr. 
Tyrrell,  in  1889,  on  a  small  island  north  of  Whiteaves  Point,  Dawson  Bay, 
Lake  Winnipegosis,  and  may  be  characterized  as  follows.  Glabella 
moderately  convex,  inversely  subconical  in  outline,  broadest  anteriorly 
and  narrowing  gradually  backward,  shallowly  sinuated  at  its  margin  on 
each  side  by  the  second  or  median  pair  of  lateral  glabellar  depressions^ 
then  slightly  expanded  posteriorly  and  ultimately  faintly  constricted  and 
narrowing  rather  abruptly  into  a  nearly  straight  and  very  slender,  median 
and  posterior,  tubular  spine,  which  is  fully  twice  as  long  as  the  non- 
spinose  portion  of  the  head,  if  not  more,  and  directed  backward. 
Although  three  pairs  of  glabellar  furrows  are  obscurely  indicated  in  speci- 
mens Nos,  3,  4  and  5,  by  as  many  short  lateral  depressions  or  pits,  only  the 
anterior  and  median  pair  can  be  detected  in  this  specimen  and  the  next. 
On  each  side  of  the  glabella,  but  just  outside  of  it  and  commencing  much 
farther  forward  than  the  median  posterior  spine,  there  is  a  rather  shorter, 
stouter  and  more  curved  postero-lateral  spine,  which  is  nearly  parallel 
with  the  median  spine,  and,  like  it,  directed  backward.  The  surface, 
which  is  rather  worn,  is  marked  indistinctly  with  minute  scattered 
tubercles,  which  are  too  small  to  be  seen  without  the  aid  of  a  lens. 

This  is  the  only  specimen  in  which  the  long  and  slender  postero-median 
and  postero-lateral  spines  are  preserved.  ' 
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Specimen  No.  2,  which  not  figured,  was  collected  by  Mr.  Tyrrell  or 
the  present  writer,  in  1888,  at  Monroe  Point,  Lake  Manitoba.  It  is  a 
portion  of  a  glabella  of  a  rather  larger  individual  than  the  last,  with  a 
very  short  piece  of  the  postero-median  spine  preserved.  It  is  very  imper- 
fect anteriorly  and  shows  only  two  pairs  of  the  lateral  glabellar  depres- 
sions. The  tuberculation  of  the  surface,  however,  is  much  more  clearly 
shown  in  it  than  in  specimen  No.  1. 

Specimens  Nos.  3  and  4.  These  are  two  examples,  one  of  which  is 
figured  (fig.  6),  of  the  central  portion  of  the  head  of  still  larger  indivi- 
duals than  Nos.  1  and  2,  collected  by  Mr.  Tyrrell  and  the  present  writer,  in 
1888,  at  Pentamerus  Point,  Lake  Manitoba.  Both  are  nearly  perfect 
anteriorly,  but  imperfect  posteriorly.  They  show  that  the  front  margin 
of  the  head  is  nearly  straight,  or  but  slightly  convex  in  the  centre,  and 
that  it  is  l)ordered  by  a  narrow  raised  rim,  which  is  succeeded  by  a  trans- 
verse linear  depression  or  faint  groove.  On  the  glabella  of  both  there  are 
three  pairs  of  short  lateral  depressions  or  pits.  The  postero-median  spine 
of  each  is  broken  off  and  scarcely  a  vestige  remains  in  either  of  the  two 
postero-lateral  spines.  The  tuberculation  of  the  surface  is  well  preserved 
in  both,  and  in  one  of  these  specimens  there  is  a  low  conical  tubercle, 
much  larger  than  any  of  the  others,  nearly  in  the  centre  of  the  glabella. 

Specimen  No.  5  (fig.  7).  This  is  a  fragment  of  the  anterior  portion  of 
the  head  of  an  individual  of  much  larger  size  even  than  Nos.  3  and  4,  col- 
lected by  Mr.  Dowling,  1889,  on  the  west  side  of  Dawson  Bay,  at  the 
south  end  of  Rowan  Island.  The  anterior  and  median  lateral  depres- 
sions of  the  glabella  are  well  shown  on  the  right  side  of  this  specimen, 
and  the  posterior  lateral  depression  on  the  left.  The  surface  of  these  de- 
pressions is  nearly  smooth  and  the  more  or  less  scattered  tubercles  upon 
the  remainder  of  the  test  are  very  irregular  in  their  distribution.  When 
examined  with  a  lens,  the  anterior  portion  of  the  glabella  shows  traces  of 
raised  lines  running  parallel  to  the  front  margin  of  the  head. 

The  position  of  the  eye  is  not  indicated  in  any  of  these  specimens,  and 
not  a  vestige  of  the  free  cheeks  is  preserved.  Still,  the  few  fragmentary 
examples  so  far  obtained  seem  to  indicate  a  hitherto  undescribed  species 
of  BronteiiSy  in  which  the  postero-median  spine  of  the  glabella  and  the 
pair  of  postero-lateral  spines  on  the  fixed  cheeks,  are  far  longer  and  more 
slender  than  the  corresponding  spines  on  the  head  of  the  B,  i-hinoceros 
of  Barrande.*  Apart  from  the  circumstance  that  they  both  bear  three 
spines  on  the  posterior  portion  of  the  head  and,  possibly  another  in  the 
centre  of  the  glabella,  there  is  indeed  very  little  resemblance  betw^een 
this  species  and  B,  rhinoceros,  the  shape  and  surface  ornamentation  of  the 
glabella  and  the  modifications  of  the  glabellar  furrows  in  these  two  forms 


'Sil.  Syst.  du  Centre  de  la  Bohdme,  vol.  I,  Suppl.,  1872,  p.  131,  pL  ix,  figs.  12-19. 
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being  quite  diflPerent.  The  surface  markings  of  the  head  of  the  present 
species  are  more  like  those  of  the  B.  granulatus  of  Goldfuss,  as  described 
and  figured  by  European  and  English  writers. 


(  S.)  LiCHAS   (Terataspis).     N.  Sp. 

Plate  46,  fig.  8. 

Portions  of  the  marginal  spines  of  the  pygidium  of  a  trilobite  apparently 
congeneric  with  the  Terataspis  grandis  of  Hall,  were  collected  by  Mr. 
Dowling,  in  1889,  on  the  west  side  of  Dawson  Bay,  Lake  Winnipegosis, 
at  the  south  end  of  Rowan  Island.  These  specimens,  which  are  figured, 
probably  represent  an  undescribed  species  of  Terataspis,  which  cannot  yet 
be  properly  characterized  for  want  of  sufficient  material.  The  species 
indicated,  however,  was  clearly  of  much  smaller  size  than  T.  grandis^  and 
the  spinules  on  the  spines  of  the  pygidium  of  the  former  are  feeble  and 
ramose,  not  stout  and  simple  like  those  on  the  tail  spines  of  T,  grandis, 

(S.)  Cyphaspis  bellula.     (N.  Sp.) 

Plate  46,  figs.  9  and  9a. 

Head  strongly  convex  and  distinctly  three-lobed,  much  broader  than 
long,  rounded  in  front,  nearly  straight  at  the  sides,  but  slightly  con- 
stricted posteriorly :  genal  angles  produced  backward  into  a  pair  of 
slender  and  nearly  parallel  or  but  slightly  divergent  spines,  which  are 
nearly  as  long  as  the  unarmed  portion  of  the  cephalic  shield,  as  measured 
along  the  median  line.  Border  prominent  but  rather  narrow,  although 
thickened  by  doublure,  the  test  being  very  thin  :  marginal  sulcus  rather 
broad  but  shallow.  Facial  suture  intersecting  the  occipital  sulcus  just 
inside  the  genal  angle,  passing  obliquely  and  rather  abruptly  inward  and 
forward  to  the  eye-lobe,  thence  rather  more  gradually  outward  and 
forwai-d  to  the  anterior  margin.  Glabella  occupying  about  one-third  of 
the  length  of  the  cephalic  shield,  as  measured  in  the  median  line,  convex, 
prominent,  egg-shaped,  longer  than  broad,  broadest  •anteriorjy  and 
surrounded  by  a  groove,  the  basal  portion  of  which  is  formed  by  the 
occipital  sulcus  :  latero-basal  lobes  small,  moderately  prominent,  egg- 
shaped,  a  little  longer  than  broad  and  broadest  behind.  Eye-lobes  more 
prominent  than  the  latero-basal  lobes,  their  visual  surface  not  preserved. 
Cheeks  strongly  convex  round  each  eye-lobe  and  sloping  abruptly  down- 
ward to  the  lateral  margin.     Thorax  and  pygidium  unknown. 

Surface  ornamented  with  numerous  and  rather  closely  disposed  but 
distinct,  minute  rounded  tubercles,  which  are  obsolete  upon  the  anterior 
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marginal  and  occipital  sulci,  as  well  as  upon  the  genal  spines.  The 
occipital  ring  also  is  smooth,  with  the  exception  of  a  single  circular 
tubercle  in  the  centre.  Most  of  the  projecting  part  of  the  outer  border 
is  broken  off  in  the  few  specimens  collected,  and  even  when  otherwise 
uninjured  its  surface  markings  are  very  badly  preserved,  though  they 
seem  to  have  consisted  of  a  single  row  of  tubercles. 

Dimensions  of  the  most  perfect  specimen  collected  :  maximum  breadth 
of  head,  8*25  mm. ;  length  of  the  same,  as  measured  in  the  median  line, 
6 '25  mm.;  length  of  glabella  of  the  same,  4*25  mm. 

Lake  Winnipegosis,  on  three  small  islands  in  the  southern  portion  of 
Dawson  Bay,  J.  B.  Tyrrell,  1889  :  four  specimens  from  one  of  these 
islands  and  one  from  each  of  the  others.  The  specimens  consist  of  nearly 
perfect  and  fairly  well  preserved  fletached  heads,  with  the  free  cheeks  in 
place,  but  the  summits  of  the  eye-lobes  of  each  specimen  are  broken  ofl^ 
as  are  also  the  slender  genal  spines,  with  one  exception,  and  the  surface 
ornamentation  of  the  anterior  border  is  very  obscurely  indicated. 

This  little  trilobite  seems  to  have  much  the  same  kind  of  surface 
markings  as  the  C.  ornata  of  Hall*  (from  the  Hamilton  formation  of  the 
State  of  New  York)  though  the  anterior  border  of  the  former  may  prove 
to  be  spinose,  when  better  preserved  specimens  shall  have  been  collected. 
The  glabella  and  fixed  cheeks  of  C.  ornata^  however,  are  represented  as 
being  very  much  less  convex  than  those  of  the  present  species. 

(S.)  Proetus  mundulus.     (N.  Sp.) 

Plate  46,  fi«8.  10  and  11. 

General  form  narrowly  subelliptical,  the  length,  as  measured  along  the 
median  line,  being  about  twice  the  maximum  bretidth  :  surface  depressed 
convex,  but  distinctly  trilobate,  with  a  prominent  axis. 

Head  nearly  semicircular  in  outline,  much  broader  than  long, 
rounded  in  front  and  broadest  at  the  base :  characters  of  the  genal 
angles,  and  those  of  the  genal  spines,  if  there  were  any,  unknown. 
Frontal  arearather  broad  and  flattened,  margined  externally  by  a  very 
narrow  but  rather  prominent  upturned  rim.  Facial  suture  normal, 
intersecting  the  anterior  margin  almost  in  a  line  with  the  most  prominent 
lateral  portion  of  each  eye.  Glabella  (fig.  11)  moderately  convex, 
distinctly  defined  and  bounded  on  all  sides  by  a  narrow  groove,  a 
little  longer  than  broad  and  broadest  posteriorly,  ovately  subtriangu- 
lar  in  outline,  but  with  the  anterior  angle  more  broadly  rounded 
than  the  postero-basal  angles,  and  the  sides  very  faintly  constricted  at 


♦Palaeont.  St.  N.  York,  vol.  VII,  1888,  p.  145,  plates  xxi,  fiff.  1,  and  xxiv,  fig.  21. 
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the  second  pair  of  glabellar  furrows,  and  nearly  opposite  the  anterior 
termination  of  each  eye.  Glabellar  furrows  in  three  pairs,  each  lateral 
and  oblique :  the  first  pair  straight  and  very  short,  the  second  curved 
and  longer  than  the  first,  the  third  longer  than  the  second  and 
curving  obliquely  into  the  occipital  furrow  on  each  side,  thus  separating 
a  pair  of  lateral  lobes  at  the  base  of  the  glabella.  Occipital  lobes  repre- 
sented by  a  pair  of  small,  distant  tubercles  in  the  occipital  furrow,  one 
placed  close  to  and  immediately  behind  the  postero-basal  angle  of  each  of 
the  latero-basaJ  lobes  of  the  glabella :  occipital  furrow  narrow  :  occipital 
ring  rather  broad  and  flat.  Cheeks  moderately  prominent  around  the  eye- 
lobe,  sloping  rather  abruptly  downward  and  outward  :  eyes  prominent, 
appressed  close  to  the  sides  of  the  glabella,  and  placed  much  nearer  to 
the  occipital  furrow  than  to  the  anterior  or  lateral  margins  of  the 
cephalic  shield. 

Thoracic  segments,  apparently  nine  in  number,  those  of  the  axis 
prominent  and  strongly  convex,  the  pleurae  not  quite  so  convex. 

Pygidium  rather  more  narrowly  rounded  at  its  outer  margin  than  the 
cephalic  shield,  its  border  narrow  and  flat :  axis  composed  of  from  about 
eleven  to  thirteen  segments  :  pleurw  about  nine. 

Glabella  and  fixed  cheeks  minutely  tul>erculated,  the  flat  frontal  area 
smooth.  Surface  markings  of  thorax  and  pygidium  unknown,  as  the  test 
is  not  preserved  upon  either,  in  any  of  the  specimens  collected.  Under  a 
lens,  however,  well  preserved  casts  of  the  pygidium  show  that  its  axis 
and  pleune  are  also  minutely  tuberculated,  and  that  there  is  a  compara 
tively  large  pair  of  tubercles  on  each  annulation  of  the  axis,  one  on  each 
side  of  its  outer  boundaiy. 

Approximate  length  of  the  most  pei-fect  specimen  collected,  as  measured 
in  the  median  line,  twenty-one  millimetres ;  greatest  breadth  of  the 
thorax  of  the  same,  ten  millimeti*es. 

"Western  Shore  of  Dawson  Bay,"  Lake  Winnipegosis,  "from  slabs 
apparently  derived  from  the  neighbouring  cliffs,"  J.  W.  Spencer,  1874  : 
one  cast  of  the  head,  minus  the  free  cheeks,  and  casts  of  two  pygidia- 
Several  additional  specimens  of  this  trilobite  were  collected  by  Mr. 
Dowling  in  1888,  and  by  Mr.  Tyrrell  in  1889,  in  the  Stringocephalus 
zone  at  three  small  islands  in  the  southern  portion  of  Dawson  Bay,  and 
at  an  exposure  on  the  south-western  shore  of  that  bay,  about  two  miles 
west  of  Salt  Point.  These  specimens  consist  of  a  few  detached  heads, 
with  the  free  cheeks  in  place,  some  with  most  of  the  test  preserved ; 
numerous  sharply  defined  casts  of  the  pygdium  ;  one  cast  of  the  dorsal 
surface  of  the  united  head  (minus  the  free  cheeks),  thorax  and  pygidium  ; 
an  united  head  and  thorax,  and  a  cast  of  the  thorax  and  pygidium. 

December,  1892.  7 
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At  the  time  that  the  introduction  to  this  paper  was  written,  the  writer 
was  under  the  impression  that  the  three  specimens  of  the  trilobite  now 
under  consideration,  collected  by  Dr.  Spencer,  represented  "  a  variety  of 
Proettis  HcUdeinani,^*  as  stated  on  page  257  (lines  17  and  18  from  the  top). 
A  subsequent  study  of  the  whole  of  the  specimens  collected,  however, 
has  led  to  the  conclusion  that  they  indicate  a  previously  undescribed  and 
probably  distinct  species  of  Proetus,  which  is  more  nearly  related  to  the 
P,  Rotvi^  Green  (Sp.),  P.  Prouti,  Shumard,  and  P.ciirvimargincUttSy  Hall, 
as  described  and  figured  in  the  seventh  volume  of  the  Palaeontology  of 
the  State  of  New  York,  than  to  P.  Hcddertiani.  The  characters  by 
which  these  three  most  nearly  related  species  of  Proetua  can  most  readily 
be  distinguished  from  P.  mundulus,  are  as  follows.  The  anterior  margin 
of  the  cephalic  shield  of  P.  Rowi  is  not  narrowly  upturned,  its  eyes  are 
apparently  larger  proportionately  than  those  of  P.  mundulus,  and  there 
are  only  from  nine  to  ten  annulations  in  the  axis  of  the  pygidium  of 
P.  Botvi,  and  from  six  to  seven  pleurae.  P,  Prouti  has  an  upturned 
border  to  the  anterior  margin  of  the  head,  but  it  is  said  to  have  four 
pairs  of  lateral  furrows  on  the  glabella,  eight  to  ten  annulations  on 
the  pygidium  and  six  to  eight  pleurae.  P.  cui-vimart/inatus  is  described 
as  having  four  pairs  of  lateral  glal>ellar  furrows,  large  occipital  lobes, 
and  a  pygidium  with  thirteen  to  fourteen  annulations  on  the  axis  and 
twelve  pleurse. 

Two  fragmentary  specimens  of  a  small  trilobite  which  may  be  referable 
to  P.  mundtdtts,  were  collected  by  Mr.  Tyrrell  in  1889,  at  Devils'  Point, 
Lake  Winnipegosis,  from  beds  whose  stratigraphical  position  i»  imme- 
diately below  the  Stringocephalus  zone.  These  specimens  are  mere  casts 
of  the  under  surface  of  the  right  free  cheek  of  two  individuals. 

A  few  specimens,  which  are  also  probably  referable  to  P,  mmididutt, 
were  collected  by  Mr.  Tyrrell,  in  1889,  from  beds  whose  stratigraphical 
position  is  above  the  Stringocephalus  zone,  on  the  south-western  shores  of 
Pelican  and  Cameron  bays.  Lake  Winnipegosis ;  in  Dawson  Bay,  at  the 
first  small  point  north  of  the  mouth  of  Bell  River  ;  and  on  the  Red  Deer 
River,  at  the  Upper  Salt  Spring.  Most  of  the  specimens  from  these 
localities  are  separate  pygidia,  with  the  test  preserved.  Some  of  these 
pygidia  are  much  larger  and  more  narrowly  rounded  posteriorly  than 
those  of  the  typical  form  of  P,  mundulus  from  the  Stringocephalus  zone, 
and,  in  the  largest  of  these  large  pygidia  there  appear  to  be  about  thirteen 
or  fourteen  annulations  on  the  axis  and  perhaps  as  many  as  eleven 
pleurae.  The  surface  of  these  testiferous  pygidia^  also,  when  examined 
with  a  lens,  is  seen  to  be  faintly  and  very  minutely  tuberculated.  One 
of  the  specimens  from  Cameron  Bay  is  a  detached  left  free  cheek  with 
the  test  preserved,  but  its  lower  surface  only  is  exposed,  the  upper  being 
buried  in  the  matrix.  In  this  specimen  only  the  rather  broad  basal 
portion  of  the  genal  spine  is  preserved. 
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FISHES. 

HOLOCEPHALI. 

CHIM^ROIDEI. 

Ptyctodus  calcbolus,  Newberry  and  Worthen.    ^ 

IHnoduM  raJreo/un,  Newberry  and  Worthen.   1866.    Pal.  Illinois,  vol.  II,  p.  106,  pi.  x, 
%B.  10,  lUa-c. 

PfyctofliiA  rcUceoluiiy  Newberry.  1875.  Rep.  Geol.  Surv.  Ohio,  vol.  II,  pt.  2,  (Palaeont.) 
p.  59,  pi.  lix,  tig.  13. 

Lake  Winnipegosis,  on  a  small  island  at  the  southern  extremity  of  the 
lake  (one  tooth),  on  the  western  shore  of  Dawson  Bay,  at  Point  Wilkins 
(three  separate  teeth),  and  at  the  head  of  a  small  bay  about  three  miles 
south  of  that  point  (one  t(K)th);  J.  B.  Tyrrell,  1889.  Two  small  teeth, 
which  are  possibly  referable  to  this  species,  were  obtained  by  Mr.  Tyrrell, 
in  1889,  at  an  exposure  on  the  Red  Deer  River,  about  a  mile  above  the 
Lower  Salt  Spring. 

Separate  teeth  of  P.  calceohis  are  not  uncommon  in  the  Hamilton 
Formation  of  Western  Ontario,  on  the  banks  of  the  Sable  River,  at 
Bartlett's  Mills,  near  Arkona,  and  elsewhere. 

Rhynchodus.     (8p.  XJndt.) 

An  imperfect  tooth,  apparently  from  the  lower  jaw,  of  a  species  of 
HhyncIiodiiSy  was  collected  by  Professor  H.  Youle  Hind,  in  1858,  at  the 
north  end  of  Manitol)a  Island.  The  specimen  is  still  preserved  in  the 
museum  of  the  Survey. 

DIPNOI. 

ARTHRODIRA. 

DiNicHTHYs  Canadensis.    (N.  Sp.) 

Plate  46,  fig.  12. 

"  Premaxillary "  tooth  or  dental  plate  (the  only  part  of  the  fish 
yet  collected)  of  small  size  for  the  genus,  its  upper  portion  laterally 
expanded  and  subrhombic  in  outline,  its  lower  portion  abruptly  con- 
tracted on  one  side  and  produced  into  a  large,  narrow,  conical  and 
pointed  process  which  projects  downward  and  constitutes  a  lateral  cone 
of  the  crown.  Upper  and  expanded  portion  of  the  tooth  convex 
externally  and  concave  internally :    the  angle  formed  by  its  upper  and 
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outer  sides  much  raore  acute  than  those  formed  by  the  upper  and  inner  and 
outer  and  lower,  that  formed  by  the  upper  and  inner  side  being  not  only 
obtuse  but  rounded  off.  Lower  and  conical  portion  of  the  tooth 
prominent,  angulated  and  obtusely  subcarinate  along  the  median  line 
above  (the  obtuse  keel  extending  backward  to,  or  rather  rising  abruptly 
in  and  commencing  at  the  centre  of  the  upper  and  expanded  portion), 
and  flattened  below,  the  outline  of  its  transverse  section  being  distinctly 
triangular. 

Surface  nearly  smooth,  though  a  slightly  roughened  subtriangular  area, 
devoid  of  enamel,  and  probably  representing  the  "  root  "  of  the  tooth,  is 
bounded  by  the  upper  and  outer  sides  of  the  expanded  portion  and  by  a 
line  which  might  be  drawn  from  the  outer  lateral  margin  a  little  above  the 
angle  formed  by  the  lower  and  outer  sides,  to  the  rounded  off  angle  at  the 
junction  of  the  upper  and  inner  sides,  and  passing  just  above  the  abrupt 
commencement  of  the  blunt  keel  which  ultimately  runs  down  the  median 
line  of  the  cone  of  the  crown. 

Snake  Island,  Lake  Winnipegosis,  D.  B.  Dowling,  1889  :  the  specimen 
figured. 

This  detached  tooth  or  dental  plate  is  apparently  homologous  with  one 
of  the  large  dental  plates,  which  Dr.  Newberry  provisionally  termed  the 
"  premaxillaries,'*  in  the  centre  of  the  upper  jaw  of  Dinichthys,  It  is 
doubtful,  however,  whether  it  represents  the  so-called  "  premaxillary  "  of 
the  right  side,  or  that  of  the  left.  In  the  preceding  description,  it  has 
been  regarded  as  the  "  premaxillary  "  of  the  right  side,  because,  in  the 
corresponding  dental  plate  of  D,  TerreUi  and  D,  Ilertzeri,  as  represented 
diagrammatically  by  Dr.  Newberry*,  it  is  the  outer  side  of  the  upper 
portion  that  is  laterally  expanded.  If  the  specimen  from  Snake  Island 
should  prove  to  l)e  the  "  premaxillary  "  of  the  left  side,  the  terms  inner 
and  outer,  in  the  preceding  description  of  its  characters,  will  of  course 
have  to  be  reversed.  In  either  event,  it  is  not  at  all  likely  to  be  con- 
founded with  the  "premaxillary"  of  any  of  the  described  species  of 
Dinichthys. 

ASPIDICHTHYS  (?)  N0TABILI8.       (N.  Sp.) 
Plate  47,  figs.  1  ami  la. 

The  foregoing  name  is  suggested  provisionally  for  a  specimen,  which,  as 
suggested  to  the  writer  by  Professor  Cope,  is  probably  the  median  plate 
of  the  ventral  shield  of  a  large  fish  belonging  to  the  family  Coccosteidir, 
When  entire,  this  plate  must  have  been  eight  inches  or  more  in  length 
and  at  least  seven  inches  in  its  maximum  breadth.    The  specimen,  which 


^Rep.  (Jeol.  Surv.  Ohio,  vol.  II,  pt.  2,  Pala*ont.,  (1875),  pp.  7  and  8. 
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was  collected  by  Mr.  Tyrrell,  in  1889,  at  South  Manitou  Island,  Lake 
Winnipegosis,  is  very  well  preserved,  although  imperfect  and  somewhat 
crushed  or  distorted.  It  is  nearly  flat  but  slightly  convex  above,  and 
.shallowly  concave  below.  As  viewed  from  above,  it  consists  of  a  central 
tuborculated  area,  with  a  broad  and  slightly  bevelled  outer  margin  devoid 
of  tubercles.  The  central  tuberculated  area,  whose  outer  limits  are  by 
no  means  sharply  defined,  is  longer  than  broad,  symmetrical,  and  some- 
what five  sided,  though  the  side  which  presumably  represents  the  anterior 
end  of  the  plate  and  which  therefore  it  will  be  convenient  to  call  the 
antero-median  side,  is  shorter  and  narrow^er  than  any  of  the  others,  and 
concavely  and  rather  deeply  emarginate,  apparently  to  allow  of  the  over- 
lap of  the  narrowly  rounded  posterior  end  of  an  antero-median  plate. 
The  two  ant'ero-lateral  sides  are  at  first  nearly  straight  and  parallel  to  the 
longitudinal  axis  of  the  plate,  but  they  are  very  slightly  expanded  about 
the  midlength  and  concavely  contracted  posteriorly.  The  two  postero- 
lateral sides  are  nearly  straight  and  converge  gradually  and  obliquely 
until  they  meet  at  an  acute  angle  in  the  centre  posteriorly.  The  outer 
and  non-tuberculate  margin  is  nearly  two  inches  in  breadth  at  its  broadest 
part. 

The  surface  markings  of  the  central  area  consist  of  numerous  small, 
smooth  and  rounded  tubercles,  which  are  unequal  in  size  and  irregular  in 
their  distribution,  though  the  largest  average  two  millimetres  in  diameter 
at  the  base,  and  from  two  to  five  millimetres  in  their  distance  apart  at 
the  summits.  The  greater  part  of  the  bevelled  outer  mai*gin  is  smooth 
to  the  naked  eye,  but  around  its  outer  limits  there  are  indications  of  short 
and  irregular  radiating  grooves  and  ridges. 

The  actual  length  of  the  central  tuberculated  portion  of  the  specimen, 
as  measured  in  the  median  line,  is  167  millimetres:  the  approximate 
breadth  of  the  same,  at  the  lateral  anglas,  is  about  113  mm.  The  maxi- 
mum thickness  of  the  test  is  six  mm. 

The  genus  AspidichthyA^  Newl)erry,  was  based  upon  a  single  dorso-median 
plate,  of  gigantic  dimensions,  which  is  stated  *  to  be  "  similar  in  form  to 
that  of  Pterickthys,  but  many  times  larger"  and  to  be  "covered  with 
large  hemispherical,  smooth,  enamelled  tubercles."  "  The  most  striking 
feature  in  this  plate,"  Dr.  Newberry  says,f  "  is  its  external  ornamentation. 
This  consists  of  knobs  or  bosses  of  smooth,  shining  enamel,  of  the  size 
and  form  of  split  peas.  In  its  general  aspect  this  tuberculation  resembles 
that  of  Pterichthys  or  Coccostpus,  but  differs  strikingly  in  this,  that  the 
tubercles  are  perfectly  smooth   and  polished,  and  show  nothing  of  the 


*  Rep.  Geol.  Siirv.  Ohio,  vol.  T,  pt,  2,  Palieont.,  (1873),  p.  322. 
t  Ibid.,  p.  323. 
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stellate  ornamentation  which  is  to  be  seen  on  the  plates  of  nearly  all  the 
great  mailed  fishes  of  the  old  world."  This  character,  Dr.  Newljerry 
thinks,  is  of  generic  value. 

The  ventral  armature  of  Aitpidickthyg  clavatuSy  Newberry,  the  typical 
and  heretofore  only  known  species  of  the  genus,  is  entirely  unknown,  and 
the  imperfect  median  ventral  plate  collected  by  Mr.  Tyrrell  is  referre<l 
to  Aspidichthys  provisionally,  only  on  account  of  the  similarity  of  its 
surface  ornamentation  to  that  of  the  dorso-median  plate  of  A.  clavatus. 
The  impression  that  the  specimen  from  South  Manitou  Island  makes 
upon  the  mind  of  the  writer  is  that  of  the  median  ventral  plate  of  a 
large  fish  more  nearly  allied  to  Ooccoatens  than  to  Pterichthys  or  BotJirio- 
lepisy  but  which  differs  from  that  of  Coccosteus  in  the  circumstance  that 
it  is  partially  overlapped,  not  only  by  the  two  postero-lateral  and  two 
antero-lateral  plates,  but  also  by  the  narrowly  rounded  end  of  an  antero- 
median plate.  The  median  ventral  plate  of  A.  notahUis  was  evidently  of 
much  smaller  size  than  that  of  A.  clavahis  could  have  been,  besides  being 
much  more  minutely  tuberculated,  and  it  is  quite  likely  that  the  discovery 
of  more  perfect  specimens  of  these  two  forms  may  show  differences 
between  them  that  are  of  generic  rather  than  of  specific  value. 

TELEOSTOMI. 
CROSSOPTERYGIL 
Onvchodus.     (Sp.  Undt.) 

An  imperfect  scale  of  a  fish,  which  is  probably  referable  to  this  genus, 
was  collected  by  Mr.  Tyrrell  or  the  present  writer,  in  1888,  on  the  north 
shore  of  Manitoba  Island,  in  Lake  Manitoba .  The  scale  is  not  quite  three- 
quarters  of  an  inch  inits  maximumdiameter,  cycloidaland  notfarfrom  circu- 
lar in  outline.  Its  under  surface,  the  surface  which  happens  to  be  exposed, 
is  marked  by  fine  concentric  wrinkles  and  by  very  minute  radiating  raised 
lines,  which  are  too  small  to  be  seen  without  the  aid  of  a  lens.  The  sub- 
stance of  the  scale  is  so  thin  as  to  be  transparent,  and  with  a  lens  minute 
tubercles,  apparently  for  the  most  part  disposed  in  radiating  lines,  can 
be  detected  over  most  of  its  upper  surface. 

All  the  remains  of  fishes  that  have  so  far  been  collected  from  th  e 
Devonian  rocks  of  this  region,  are  from  the  beds  immediately  above  the 
Stringocephalus  zone,  at  the  supposed  base  of  the  Upper  Devonian. 
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The  stratigraphical  relations  of  the  subdivisions  of  the  Devonian 
system  in  this  region  are  described  in  detail  in  Mr.  Tyrrell's  "  Report  on 
North-western  Manitoba,  with  portions  of  the  adjacent  districts  of 
Assiniboia  and  Saskatchewan,"  published  as  Part  E  of  vol.  V,  New 
Series,  of  the  Annual  Reports  of  this  Survey.  In  a  preceding  paper, 
published  in  the  Transactions  of  the  Royal  Society  of  Canada  for  1891,* 
Mr.  Tyrrell  states  that  "  near  the  north-eastern  angle  of  Lake  Manitoba 
the  typical  Niagara  dolomites  are  overlain  by  a  few  feet  of  thick-bedded 
stromatoporoid  magnesian  limestone  holding  PycnostyltAS  Guefpherisis" 
which  probably  represents  the  Guelph  formation.  "  Over  these  Silurian 
limestones  there  is,  in  the  lacustral  region,  a  gap  in  the  known  section,'' 
and  the  lowest  Devonian  rocks  exposed  are  a  few  feet  of  soft  red  shales, 
which  are  apparently  unfossiliferous.  Above  these  shales,  "  a  hundred 
feet  or  more  of  harsh  porous  dolomites,  containing  Feiitamenis  cmnis, 
&c.,"  are  "  overlain  by  a  similar  thickness  of  tough  white  dolomites  con- 
taining Stri/igocephnluH  Burtirii"  Above  these  dolomites  are  fifty  to 
seventy  feet  of  calcareous  shales  marked  by  many  brine  springs  along  their 
line  of  outcrop  ; "  to  these  succeed  a  "  highly  fossiliferous  limestone  con- 
taining great  beds  of  xitryjja  reticularis^  and  this  is  "  overlain  by  light 
grey  compact  brittle  limestones  which  represent  the  local  top  of  the 
Devonian."  "  As  far  as  could  be  seen,"  the  whole  of  these  rocks  "  are 
practically  conformable  and  almost  undisturbed  throughout." 

It  has  already  been  stated  (on  page  258)  that  all  the  fossils  that  are 
enumerated  or  described  in  the  present  paper,  are  probably  from  the 
Middle  and  Upper  Devonian.  The  Middle  Devonian  appears  to  be 
represented  in  this  region  by  the  Stnngocephalus  zone  and  the  hundred 
feet  or  more  of  fossiliferous  dolomite  immediately  beneath  it,  and  the 
Upper  Devonian  by  all  the  beds  above  the  Stringocephalus  zone  and 
beneath  the  Cretaceous. 

The  discovery  of  dolomites  in  which  Striiu/ocepliahis  Burtini  is  one  of 
tlie  most  characteristic  fossils,  at  many  localities  on  the  shores  or  islands 
of  Lakes  Manitoba  and  Winnipegosis,  is  of  considerable  interest  to  the 
geologist.  In  Manitoba  the  Stringocephalus  zone  appears  to  occupy 
much  the  same  stratigraphical  position  as  the  Stringocephalus  limestone 
of  Germany  and  England,  and  it  is  noticeable  that  among  the  fossils  of 
the  Stringocephalus  zone  of  Manitoba  there  are  several  which  can  be 
identified  with  well-known  European  species.  Among  these  are 
Sph(9^o»pmigia  tessellata ;  Favositea  GoMaiidica  ;  I\ichypora  cermcornia ; 


•Vol.  IX,  Sect.  4,  pp.  91,  92. 
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Productella  prodtLctoideSy  var.  membranacea  :  StropJwdonta  ititerstriaJis  ; 
Atrypa  reticularis^  and  its  var.  aspera;  Rhynchonella  pugnvs  ;  Paracf/clas 
antiqua ;  the  Murchisonia  referred  to  on  p.  315  as  Jf.  Archictccma^  but 
which,  as  stated  in  a  postscript  a  little  farther  on,  is  probably  a  variety 
of  the  M.  turbincUa  of  Schlotheim ;  Etiomphal/ns  annulattis ;  Loxonerna 
prisami ;  and  Mdcrochilina  suhcoatata ;  besides  the  Stringocephafti^ 
Rurtini  itself. 

In  the  preceding  pages  a  (S.)  is  prefixed  only  to  those  species  which 
are  characteristic  of  beds  in  which  Stringocephalus  has  actually  been 
found.  It  has  been  omitted  in  some  few  instances,  such  as  in  the  case  of 
Cyrtina  Ilamiltonensis,  for  example,  where  the  species  seems  to  be  rare  in 
the  Stringocephalus  zone,  but  abundant  in  the  beds  below  or  above  that 
zone  ;  and  it  is  of  course  not  prefixed  to  species  from  beds  whose  litho- 
logical  characters  and  stratigraphical  position  are  believed  to  be  identical 
with  those  of  the  Stringocephalus  zone,  although  no  specimens  of 
Stringocephalus  have  as  yet  been  found  in  them. 

The  "  Cxiboides  zone "  appears  to  be  represented  in  this  region  by 
those  beds  on  the  Red  Deer  River  and  elsewhere,  in  which  Cyaifw^}hyUum 
vermiculare,  var.  prcFCursor ;  CyaUwphyUuin  dianthus ;  Chonetes  Logani, 
var.  Auroi'a ;  Productella  subacideata ;  OrOiis  striatula  ;  Strophodonta 
arciinta ;  and  Cyrtina  Hainiltonensis  are  the  prevalent  fossils,  although 
RhyncJvoneUa  cvhoides  itself  has  not  yet  been  found  in  them. 


POSTSCRIPT. 

MuRCHisoNiA  TURBINATA,  Schlotheim.     Var. 

Murchvionia  angtUalaj  var.  A.  d'Archiac  and  de  Vemeuil.    1842.     Trans.  Oeol.  Soc. 
bond.,  Ser.  2,  vol.  VI. »  p.  356,  pi.  xxxii,  fig.  7. 

Murchvionia  Archiaeanaj  VVhiteaves.  1892.    This  vol.,  p.  315,  pis.  xli,  fig  7,  and  xlv, 
fig.  3.     Not  M.  Archiacana^  de  Koninck. 

Murchvtania  turhincUa^  Schlotheim,  var.     VVhidborne.   1892.     Mon.  l)ev.  Fauna  S. 
England,  vol.  I,  p.  307,  pi.  xxx,  figs.  5-10. 

Since  pages  315  and  316  of  this  paper  were  printed,  Professor  Koken 
has  reminded  the  writer  that  the  name  Murchisonia  Archia>cana  is  pre- 
occupied by  de  Koninck,  but  in  the  concluding  part  of  the  first  volume  of 
his  Monograph  on  the  fossils  of  the  Devonian  Rocks  of  the  South  of  Eng- 
land, just  received,  Mr.  Whid borne  regards  both  forms  of  the  M,  angti- 
lata  of  d'Archiac  and  de  Verneuil,  as  mere  varieties  of  M.  tuHnnaia, 
Schlotheim. 
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ERRATA 

Pftg«  257.  Lines  15  and  16  from  the  top,  for  **  the  '  Euomphalus  *  is  a  small  species 
of  StraparoUtu  here  described  and  figured  as  S.JUidnctus  ;"  read  "  the 
Euomphalus  is  S,  annukUus,  Phillips.*' 

Page  257.  lines  17  and  18  from  the  top,  for  '*  the  Phillipna  a  variety  of  Proetus 
HcUdemani" ;  read  ''the  PhUlipsia,  an  apparently  new  species  of 
Proetu8f  which  is  described  in  this  paper  under  the  name  P.  munduLvs." 

Page  291.     Line  5  from  the  top,  for  *'  1890  "  read  "  1891." 

Page  295.  Line  8  from  the  bottom,  erase  the  words  "  (Separate  copies),"  and  on  the 
line  above,  for  *'  1890  "  read  ''  1891." 

Page  300.  Lines  13  and  14  from  the  bottom,  for  ''in  the  Upper  Devonian,"  read 
"  at  the  base  of  the  Middle  Devonian." 

Page.  302.  Line  20  from  the  top,  for  "  1890  "  read  y  1891,"  and  on  the  line  below 
erase  the  words  "(Separate  copies)." 

Page  311.  Line  3  from  the  top,  for  "  1890  "  read  "  1891,"  and  on  the  line  below 
erase  the  words  "(Separate  copies). " 

Page  312.  Line  9  from  the  bottom,  erase  the  words  "  (Separate  copies),"  and  in  the 
line  above,  for  "  1890  "  read  "  1891." 

Page  315.  Line  13  from  the  top,  for  "  Mvarchiaonia  Archiacana  (Nom.  Nov.)"  read 
"  Afurchiwnia  turhinataf  Schlotheim.  Var." 
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To  the  hinder: 

Cancel  the  temporary  title  pages  and  letters  of  transmittal  with 
Parts  1,  2,  3,  4,  and  the  temporary  title  page  of  Part  5,  and  substitute 
the  general  title  page  and  letter  of  transmittal  herewith. 

Bind  all  the  letterpress,  pages  1-436,  together  first,  and  the  plates, 
Nos.  1-50,  with  their  explanations,  consecutively  afterwards.  Each  plate 
to  be  on  the  right  hand  side,  and  its  explanation  to  face  it,  on  the  left. 


vu»v  lie  isuiifscwsu  lussiiis  nxt  xneazom  ^wiaaer^  ana  zne  neignooup- 

hood  for  the  seven  consecutive  years  from   1872  to  1879,  both 

years  inclusive. 

fcjince  this  paper  was  written,  the  publication  of  several  monographs  on 

special  groups  of  fossils  has  thrown  new  light  upon  this  local  fossil  fauna, 

and  much  additional  material  has  been  accumulated  by  local  collectors. 

During  three  visits  to  Thedford,  in  1889,  1891  and  1897,  the  writer  has 

not  only  collected  the  fossils  of  that  neighbourhood  (inclusive  of  Bartlett's 

Mills)  but  also  made  careful  examinations  of  the  collections  made  by  the 

Rev.  Hector  Currie,  and  more  recently  by  Mr.  G.  Kernahan  and  Mr.  N. 

J.  Kearney,  of  Thedford.     These  gentlemen  have  kindly  lent  to  the  writer 

most  of  the  choicest  specimens  that  they  have  obtained  up  to  the  present 
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7.  On  some  additional  or  imperfectly  understood Joseils  from  the  Hamilton 
formation  of  Ontario^  with  a  revised  list  of  the  species  therefrom. 

The  second  paper  in  this  volume,  on  the  fossils  of  the  Hamilton  forma- 
tion of  Ontario,  was  based  upon  all  the  specimens  that  the  writer  had 
seen,  and  upon  all  the  information  on  the  subject  that  was  available  up 
to  the  close  of  1886.     In  that  paper,  the  names  of  the  earliest  collectors 
of  the  fossils  of  these  rocks  and   the   dates  at  which  the  collections 
were  made,  were  inadvertently  omitted.     All  the  authentic  information 
on  these  points  that  the  writer  has  been  able  to  gather,  is  as  follows  : — 
1855.  Alexander  Murray  and  James  Hall  collected  fossils  together  at 
Widder  and  along  the  Riviere  aux  Sables  at  Bartlett's  Mills,  and 
elsewhere,  in  1855,  as  stated  in  Murray's  Report  for  that  year  and 
verbally  by  Professor  Hall  to  the  writer  in  the  spring  of  1890. 
1868.  Numerous  fossils  in  the   Museum  of   the  Survey  are  labelled 

*' Hamilton  formation,  Bosanquet,  J.  Petti t,  1868." 
1873-74.  Professor  H.  A.  Nicholson  (in  a  letter  dated  March  7,  1898) 
says  that  his  collecting  near  Widder  and  Arkona  was  carried  on 
principally,  if  not  entirely,  during  the  years  1873  and   1874. 
1872-79.  Dr.  G.  J.  Hinde  (in  a  letter  dated  February  5,  1898>says 
that  he  collected  fossils  at  Thedford  (Widder)  and  the  neighbour- 
hood for  the  seven  consecutive  years  from   1872  to  1879,  both 
years  inclusive. 
Since  this  paper  was  written,  the  publication  of  several  monographs  on 
special  groups  of  fossils  has  thrown  new  light  upon  this  local  fossil  fauna, 
and  much  additional  material  has  been  accumulated  by  local  collectors. 
During  three  visits  to  Thedford,  in  1889,  1891  and  1897,  the  writer  has 
not  only  collected  the  fossils  of  that  neighbourhood  (inclusive  of  Bartlett's 
Mills)  but  also  made  careful  examinations  of  the  collections  made  by  the 
Rev.  Hector  Currie,  and  more  recently  by  Mr.  G.  Kernahan  and  Mr.  N. 
J.  Kearney,  of  Thedford.     These  gentlemen  have  kindly  lent  to  the  writer 
most  of  the  choicest  specimens  that  they  have  obtained  up  to  the  present 
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•date  and  have  presented  many  of  them  to  the  Museum  of  the  Soryey. 
Mr.  Charles  Schuchert,  who  made  an  unusually  hirge  collection  of  the  fos- 
sils of  the  Thedford  district  in  1895  for  the  United  States  National  Mu- 
seum, has  favoured  the  writer  with  a  most  accurate  list  of  all  the  species 
that  he  obtained  on  this  occasion,  and  generously  supplemented  it  with  a 
loan  of  specimens  of  forty-five  of  the  species,  for  examination  and  compar- 
ison. Exclusive  of  some  undetermined  and  possibly  undescribed  polyzoa 
(bryozoa),  Mr.  Schuchert's  list,  which,  with  his  permission,  has  been  freely 
used  in  the  preparation  of  this  paper,  includes  the  names  of  about  thirty 
species  that  had  not  previously  been  found  in  this  formation  in  Canada. 
Mr.  B.  £.  Walker,  of  Toronto,  who  made  a  collection  of  the  fossils  of 
the  Tbedford  district  in  1896,  has  also  given  the  writer  every  facility  for 
examining hjs  specimens  and  has  lent  many  of  them  for  further  study  and 
comparison.  To  each  of  these  obliging  friends  the  writer's  thanks  are  due 
and  are  here  very  cordially  tendered. 

The  present  paper  is  a  succinct  statement  of  the  results  of  a  detailed 
study  of  this  new  material  and  of  additional  studies  of  all  the  specimens 
from  this  formation  and  province,  in  the  Museum  of  the  Survey.  In 
connection  therewith,  the  writer  desires  to  express  his  obligations  to  Mr. 
Schuchert  for  several  critical  suggestions;  to  Mr.  L.  M.  Lambe  for  valuable 
assistance  in  ascertaining  the  minute  characters  of  several  species  and  in 
checking  off  measurements  ;  to  the  late  Dr.  S.  A.  Miller  (of  Cincinnati) 
for  comparing  specimens  of  two  species  of  DolcUocrinua  with  the  types  of 
the  species  described  by  him,  in  connection  with  Dr.  Gurley ;  and  to  TVIr.  Vic- 
tor W.  Lyon  (of  Jeffersonville,  Indiana)  for  the  comparison  of  two  speci- 
mens with  the  types  of  Megistocrinus  rugasus  is  his  possession,  and  for  the 
use  of  an  original  drawing  or  diagram  of  the  plates  composing  the  dorsal 
cup  and  tegmen  of  that  species,  by  his  father,  the  late  Major  Sidney 
•S.  Lyon. 

CCELENTERATA. 

.    SPONGI^. 

AsTRJBOBPONOiA  HAMiLTONBNSis,  Meek  and  Worthen. 

AttrcBoapongia  ffamilUmenns,  Meek  and  Worthen.    1866.    Pro6.  Chicago  Acad.  Sc,  vol. 

I.,  p.  12 ;  and  (1868)  Geol.  Surv.  niinois,  voL  III.,  p.  419,  pL  10, 
fig.  6. 
Whiteavee.    189L    This  volume,  pt  3,  p.  198,  pi.  28,  figs.  1  and  la. 

Separate  six  rayed  spicules,  which  appear  to  be  referable  to  this  species, 
have  been  found  at  Thedford  and  Bartlett's  Mills,  as  stated  elsewhere  (op. 
<:iLy  p.  198)  in  this  volume. 
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Supposed  bundles  of  spicules. 

Two  specimens,  which  Mr.  Schuchert  thinks  are  "  anchoring  bundles  of 
spicules,"  were  collected  by  him,  in  1895,  in  the  "Middle  third  of  the  sec- 
tion "  at  Thedford.  Both  are  No.  26,462  of  the  United  States  National 
Museum  Catalogue  of  Invertebrate  Fossils.  The  more  perfect  of  the  two 
is  a  bundle  of  extremely  slender  and  apparently  simple  spicules,  upwards 
of  an  inch  in  length,  forming  a  nearly  cylindrical,  narrow  and  densely 
aggregated  mass  at  ohe  end,  but  flattened,  spreading  and  moderately 
expanded  at  the  other. 

Supposed  Cliona  borings. 

Twelve  specimens  of  Spirifera  pennata,  Atwater  (  =  S.  mucronatay  Con- 
rad) collected  by  Mr.  Schuchert  from  the  "Upper  third  of  the  section"  at 
Thedford,  show  peculiar  markings  which  he  thinks  are  "  Cliona  bo- 
rings ."  For  the  greater  part  of  their  length  these  markings  are  rather 
minute  grooves  than  burrows,  but  this  circumstance  is  probably  due  to  the 
exfoliation  of  the  outer  layer  of  the  test  of  each  of  the  Spinfers.  These 
twelve  specimens  are  No.  26,463  of  the  United  States  National  Museum 
Catalogue  of  Invertebrate  Fossils. 

ANTHOZOA. 

Algtonaria. 
Aulopora  serpens  (Goldfuss)  Rominger. 

Aulopora  serpens  (GoldfuBs)   Rominger.      1S76.      Geol.    Surv.     Mich.,  Fossil  Corals, 

p.  86,  pi.  33,  fig.  2. 

Numerous  specimens  of  a  creeping,  parasitic,  auloporoid  coral,  which 
Mr.  Schuchert  has  identified  with  this  species,  and  which  certainly  agree 
very  well  with  Rominger's  description  and  figures  of  it,  have  been 
collected  near  Thedford  and  at  Bartlett's  'Mills.  Mr.  Lambe,  however, 
thinks  that  these  specimens  are  merely  young  colonies  of  a  species  of 
Syringopora,  and  it  is  obvious  that  their  internal  structure  is  essentially 
as  in  that  genus.  f 

In  his  first  report  on  the  Palaeontology  of  the  Province  of  Ontario, 
Professor  Nicholson  refers  a  coral,  which  he  says  is  "  common  in  the 
Hamilton  formation  of  the  Township  of  Bosanquet,  adhering  to  brachiopods 
and  corals,'' — to  the  Atdopora  comuta  of  Billings.  Upon  the  strength  of 
this  identification  the  name  of  A,  comuta  was  inserted  in  a  previous  list  of 
the  fossils  of  this  formation.  But  the  types  of  A.  comuta  are  from  the 
Oomiferous  limestone,  and  Mr.   Lambe,  who  has  recently  studied  their 
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internal  stmctnre,  is  of  the  opinion  that  thej  are  only  parts  of  the  basal 
reticulation  of  specimens  of  Syringopora  Madurei^  Billings. 

Mr.  Schnchert  also  identifies  two  creeping  attached  corals  that  he 
collected  at  Bartlett's  Mills,  with  the  Aulopora  procumbens  of  Davis. 
which  is  figared  on  Plate  73  of  "  Eentacky  Fossils  Corals.**  Bat  that 
species  has  never  been  described,  and  there  is  nothing  to  show  what  its 
internal  stnictare  is  like. 

MONILOPORA    AKTIQUA.      (N^  Sp.) 

Pkte  48,  figs.  1,  2,  3  and  3a. 

Corallom  compound,  at  first  attached  to  and  either  wholly  or  partially 
encircling  foreign  bodies,  bat  apparently  free  and  ramose  ultimately.  Most 
of  the  specimens  that  the  writer  has  seen  are  parasitic  on  portions  of  the 
columns  of  crinoids,  in  some  cases  (as  in  fig.  1)  completely  enveloping 
them,  except  at  the  ends,  and  throwing  out  corallites  in  every  directi<Mi : 
in  othens  (as  in  fig.  2)  only  pjirtially  attached  and  spreading  out  into  a 
thin,  nearly  flat,  sub-circular  lateral  expansion,  with  all  the  corallites 
springing  from  its  upper  surface,  and  the  lower  surface  consisting  of  a 
concentrically  wrinkled  epitheca.  In  this  state  of  preservation  the 
corallites  are  numerous,  tubular,  or  somewhat  conical  and  widening 
slightly  outward,  rather  short,  simple,  bifurcate,  trifurcate,  or  twice 
bifurcate,  very  unequal  in  size,  the  larger  ones  averaging  about  four 
mDlimetres  in  diameter  at  their  summits.  In  two  or  three  fragments,  how- 
ever, the  most  perfect  of  which  is  represented  by  figure  3,  the  branches 
are  entirely  free,  and  zigzag,  with  alternating  corallites.  In  all  the 
specimens  the  calyces  are  deep,  the  septa  are  almost  obsolete  and  repre- 
sented only  by  a  faint  minute  longitudinal  grooving  of  the  inner  surface 
of  the  calyx,  and  the  upper  or  outer  edges  of  the  calyces  are  thin  and 
finely  denticulated  by  the  minute  longitudinal  channelling  of  the  exterior 
of  the  summits  of  the  corallites. 

Except  upon  the  basal  epitheca  of  laterally  expanded  specimens,  the 
whole  of  the  surface  is  minutely  granulo-striate  and  marked  by  irregu- 
larly disposed  and  very  minute  granules,  tubercles,  or  low,  interrupted 
longitudinal  ridges,  with  equally  minute  grooves  or  channels  between 
them. 

A  longitudinal  section  of  a  portion  of  a  free  branch,  which  is  bifurcate 
above,  shows  that  the  branch  is  hollow  throughout  its  length,  and  quite 
devoid  of  tabulae  or  of  funnel-shaped  diaphragms.  The  wall  is  rather 
thin,  but  no  thin  microscopic  sections  of  any  portion  of  it  have  yet  been 
made,  to  show  whether  its  structure  is  minutely  cancellated  or  not. 

This  well-marked  species  appears  to  be  not  uncommon  at  Thedford, 
where  specimens  were  collected  by  Mr.  Johnson  Pettit  in  1868,  by  the 
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Rev.  Hector  Currie  in  1880,  by  the  Rev.  J.  M.  Goodwillie  in  1882,  by 
Dr.  H.  M.  Ami  in  1883,  and  by  the  writer  in  1889.  So  far  as  the  writer 
is  aware,  it  is  the  first  species  that  has  been  recognized  as  occurring  in 
rocks  of  Devonian  age.  It  is  easily  distinguished  by  its  very  peculiar 
surface  ornamentation,  which,  although  rather  difficult  to  describe 
adequately  in  words,  is  well  shown  by  figure  3a. 

ZOANTHARIA. 

(Tetracoralla,  Hseckel :  =  Rugosa,  Eld  wards  and  Haime.) 
Heliophtllum  juvene,  Rominger.     (Sp.) 

Cyathophyllum  juvene^  Kominger.     1876.    Geol.  Surv.  Mich.,  Foesil  Corals,  p.  100,  pi. 

35,  upper  row,  the  three  smaller  specimens  on  the  right  side  of 

the  plate. 
ffeliophplluM  juvene^  Calvin.    1888.    Amer.  Greologist,  vol.  I.,  p.  83. 

"  Widder,  Caaada  West."  "  A  very  constant  form  found  in  associa- 
tion with  Heliophyllum  Halli^  resembling  it  in  all  particulars,  but  in  all 
proportions  smaller."  Rominger.  The  figures  of  these  two  forms,  in  the 
Fossil  Corals  of  Michigan,  do  not  impress  one  with  their  distinctness. 
Professor  Calvin  says  {op.  cit.)  that  ^.  juvene  is  found  in  the  "Middle 
division  of  the  Hamilton  group  on  the  Riviere  aux  Sables." 

Blothrophyllum  conatum.  Hall.     (Sp.) 

CyaihophyUum  conatum,^  Hall.     1876.     Illustr.  Devonian  Foss.,  pi.  31,  figs.  1-14. 

Mr.  Schuchert  has  collected  several  specimens  of  a  coral,  which  he 
has  identified  with  this  species  and  referred  to  the  genus  Blothrophyllum^ 
from  the  "  Middle  third  of  the  section,"  near  Thedford  and  at  Bart- 
lett's  Mills.  These  are  No.  26,603  of  the  United  States  National 
Museum  Catalogue  of  Invertebrate  Fossils. 

PHiLLiPSASTRiGA  Yerneuili,  Edwards  and  Haime. 

PhilliptcutrcBa  Vemeuili,  £dw.  and  Haime.     1851.     Mon.  Polyp.  Fobs.  Terr.'PalsBoc., 

p.  447,  pi.  10,  fig.  6. 

Billings.   1859.    Canad.  Joum.,  N.  S.,  vol.  IV.,  p.  127,  fig.  8  4 
Billings.    1863.    Geol.  Canada,  p.  365,  fig.  363. 


II  11 

I)  It 


In  1 895  Mr.  Schuchert  succeeded  in  finding  one  good  specimen  of  this 
species,  which  is  so  common  in  the  Corniferous  limestone  of  Ontario,  in 
the  "  Middle  third  of  the  section  "  at  Bartlett's  Mills. 
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CT8TIPHTLI.UM  OOlTIfOLLB,  HalL 

CyUipkyUum  eonifoUis,  HalL    IK6u    Hhwtr.  DeroniMi  Tom,,  pL  90,  figiL  3-9. 

"Town"  (eyidently  a  typognphical  error  for  township)  "of  Bcwn- 
qnet"  Hall,  1876.  Thedford  and  Bartletfs  MOla,  in  tlie  *' Middle 
third  of  the  section  ";  C.  Schnchert,  1895.  Periiaps  <»ly  a  variety  <^  C 
Amerieanumj  Edwards  and  Haime. 

(Hezacoralla,  Haeckel  :^Tabu]ata^  Edwards  and  Haime.) 
Favositbs  Alpenbnsu,  WinchelL 

Favo9ite$  Alpenentitj  WinchelL    1866.    Repi  Lower  Penina.  Mich.,  p.  88. 

Favoiitei  HdmiUonenns,  Rominger  (Pars).     1876L    Gec^  Suit.  Mich.,  Fossil  Conk,  pL 

27,  pL  7.  fig.  3. 
FdvonUs  Gothtandiea,  (Lamarck).  Yar.  Whiteavea.    1892L    This  voL,  pt.  4,  pu  27: 


Mr.  Schuchert  has  identified  with  this  species  three  specimens  of  a 
coral  which  he  collected  in  1895  from  the  *'  Middle  third  of  the  section'' 
near  ThedfonL  These  specimens,  which  xhe  writer  has  examined,  are 
evidently  conspecific  with  the  coral  from  lakes  Manitoba  and  Winnipe- 
gosis  referred  to  on  page  272  of  the  fourth  part  of  this  volume  as  a 
variety  of  Favosites  Gothlandica,  Lamarck.  The  latter  determination  was 
based  upon  the  largely  extended  definitions  of  the  characters  of  F.  Goih- 
IcmdicOf  by  K  Billings  and  Prof.  H.  A.  Nicholson,  and  more  particularly 
on  Mr.  Billings's  statements  that  the  size  of  the  tubes  in  the  corals  which 
he  refers  to  that  species,  "  ranges  from  three-fourths  of  a  line  to  a  little 
more  than  two  lines, ''''^,  and  that  "  the  spiniform  rays  (or  septa)  exist  in 
both  upper  Silurian  and  Devonian  specimens  of  FavosiUs.'^^ 

It  is  not  clear  to  the  writer  why  Dr.  Rominger,  in  his  monograph  of 
the  fossil  corals  of  Michigan,  proposes  to  substitute  the  new  name 
Favosites  Hamiltanensis  for  the  F.  AlpenentU  and  F,  dumoiUA  of 
WinchelL 

Favobitbs  arbuscula,  HalL 

FavotiUs  arbuKulcLj  Hall.    1876.    lUustr.  Devonian  Fossils,  pi.  36,  figs.  1-9. 
ti  If  Calvin.    1888.     Amer.  Geologist,  voL  X.,  p.  83. 

A  common  branching  species,  which  was  first  recognized  as  occurring 
in  the  Hamilton  formation  of  Ontario  by  Professor  S.  Calvin.  So  far, 
it  has  been  found  only  in  the  *'  Middle  third  of  the  section,"  near  Thed- 
ford, and  at  Bartlett's  Mills,  where  numerous  specimens  were  collected 
by  Mr.  Schuchert  in  1895.     The  list  of  fossils  of  the  Hamilton  formation 

*  Canadian  Joamal,  New  Series,  vol.  TV.,  p.  102. 
fOn  the  same  page  of  the  same  publication. 
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of  Ontario  in  the  fifteenth  chapter  of  the  *'  Geology  of  Canada/'  contains 
the  names  of  Favosites  Gothlandica,  F.  turhinaia^  F,  pclymorpha^  F. 
cermcomia  and  F,  hemispherica.  New  specific  names  have  since  been 
proposed  for  three  of  these,  and  it  is  now  apparent  to  the  writer  that  the 
F,  Gothlandica  of  this  list  is  F,  Billingsii^  Rominger ;  that  the  F.  poly- 
morpha  is  F.  dausa^  Rominger;  and  the  F.  cervicorniSf — F.  a/rhuBCvla, 
Hall. 

RiEMERIA  RAMOSA.     (N.  Sp.) 

Plate  48,  figs.  4  and  5. 

Corallum  compDund,  in  the  few  specimens  which  the  writer  has  seen, 
which  appear  to  be  terminal  branchlets  of  ramose  colonies,  either  club- 
shaped  and  slightly  compressed,  or  fan-shaped,  strongly  compressed  and 
somewhat  lobate  above,  more  or  less  branched,  in  all  cases  ere^t  and 
usually  widening  towanl  the  summit.  Corallites  simple,  short,  tubular 
ani  slightly  expanding,  but  closely  amalgamated  at  the  sides,  radiating 
from  an  imaginary  median  axis,  but  appressed  and  very  slightly  divergent, 
their  apertures  directed  outward  and  upward,  all,  but  a  few  terminal 
ones,  opening  at,  the  sides.  Calyces  deep,  septa  rudimentary,  almost 
obsolete,  apparently  represented  by  numerous  minute  isolated  tubercles, 
or  possibly  spine  bases,  with  which  their  inner  surface  is  strewn.  Aper- 
tures of  the  calyces  variable  in  outline,  but  mostly  subovate  or  almost 
circular,  the  larger  Qnes  averaging  from  four  to  five  millimetres  in  their 
longer  diameter.     Mural  pores  rather  large  and  irregularly  disposed. 

Surface  nearly  smooth,  but  marked  with  a  few  faint  transverse  striie 
of  growth,  which  are  scarcely  visible  without  the  aid  of  a  lens.  Where 
portions  of  the  surface  were  rubbed  down  tj  show  the  internal  structure, 
there  are  indications  of  funnel-shaped  diaphragms  immediately  below  the 
calyces. 

The  writer  has  seen  only  four  specimens  of  this  species,  all  of  which 
are  now  in  the  Museum  of  the  Survey.  Two  of  these  were  collected  by 
Mr.  Townsend  and  are  labelled  by  him.  Township  of  Bosanquet ;  one  was 
found  by  Mr.  Kernahan,  at  Thedford;  and  one  by  the  Rev.  Hector  Currie, 
at  Stony  Point,  four  miles  east  of  Kettle  Point,  Lake  Huron.  It  is 
just  possible  that  these  specimens  should  be  referred  to  Vermipora,  Hall, 
as  redescribed  by  Rominger  on  pages  68  and  69  of  his  Fossil  Corals  of 
Michigan,  but  in  Vermipora  the  transverse  diaphragms  or  tabulae  are 
said  to  be  flat.  All  four  show  the  "  intercalation  of  new  tubes  by  lateral 
gemmation/'  which  is  one  of  the  characters  of  Rominger's  V,  JaaciciUcUa. 
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HYDROMEDUS^. 
HYDROIDA. 

Clathhodictton  RETiFORME,  Nicholson  and  Murie.     (Sp.) 

Stylodictyon  retiformtj  Nicholson  and  Murie.   1878.    Joum.  Linn.  Soa,  Zoology,  vol. 

XIV.,  p.  222,  pi.  2,  fig.  14,  and  pi.  3,  fig».  1-8. 
Clatkrodictyon  retifomiet  Nicholson.  1887.    Ann.  and  Mag.  Nat.  Hist.,  Ser.  5,  vol.  XIX 

p.  13,  pi.  3,  figs.  6-8. 

**  Rare  in  the  Hamilton  formation  (Devonian)  at  Arkona,  Ontario/' 
where  it  was  discovered  by  Dr.  G.  J.  Hinde.     Nicholson. 

Stromatopora  MAMiLLATA,  NichoUon. 

S^romcUopora  mammillata,  Nicholson.     1873.     Ann.  and  Mag.  Nat.  Hist.,  Ser.  4,  vol. 

XII.,  p.  94,  pi.  4,  fig.  4 ;  and  (1874)  Rep  PaL  Prov.  Ontorio, 
•  p.  17,  pi.  1,  fig.  4. 

Mr.  Schuchert  refers  to  this  species  a  few  srood  specimens  that  he  collect- 
ed from  the  '*  Middle  third  of  the  section  "  at  Bartlett's  Mills,  and  that  are 
No.  26,596of  the  United  States  National  Museum  Catalogue  of  Invertebrate 
Fossils.  It  is  to  be  observed,  however,  that  the  types  of  S,  inamillcUa 
are  from  the  Corniferous  limestone,  that  they  have  not  yet  been  examined 
microscopically,  and  that  no  microscopic  sections  have  been  made  of  any 
of  Mr.  Schuchert's  specimens. 

Strom ATOPORELLA  incrustans,  Hall  and  Whhfield.     (Sp.) 

StromatQfiora  {Cwnottroma)  incrustan;  Hall  and  Whitfield.     1873.    Twenty-third  Rep. 

N.Y.  8t.  Cab.  Nat.  Hist.,  p.  227,   pi.  9,  fig.  3. 

Stromatopora  nuUiporoideSt  Nicholson.     1875.     Rep.  Pal.  Prov.  Ontario,  p.  78. 
Stromatoporella  irwrustanSt  Nicholson.     1891.     Ann.  and  Mag.  Nat.  Hist.,  Ser.  6,  voL 

VII.,  pp.  309  and  810,  foot  note. 

"  Hamilton  formation ;  Arkona.  Also  in  the  Corniferous  Limestone, 
Port  Colborne."  Nicholson.  The  species  is  abundant  in  the  neighbour- 
hood of  Thedford. 

ECHINODERMATA. 
CRINOIDEA. 

GiLBERTSOCRINUS  SPINIOERUS,  Hall.      (Sp.) 

Trematoerinu$  tpinigtrm.  Hall.    1862.    Fifteenth  Rep.  N.  York  St.  Cab.  Nat.  Hist., 

p.  128. 
Oonicttteroidoerinus  spinigeruij  Meek  and  Worthen.    1866.    Geol.    Surv.  Illinois,  vol. 

II.,  p.  222. 

S.  A.  Miller.    1877.    Gat.  Amer.  Palseoz.  Fossils,  p.  80. 


«i  *t 


! 


wHiTEAvM.]  FOSSILS  OF   HAMILTON    FORMATION    OF    ONTARIO.  369 

OUacrinu$  ipinifferws,  Wachsniuth  and  Springer.    1881.    Rev.  Palffioorinoidea,  pt.  2, 

p.  219. 
"  "  Whiteaveu.     1887.    This  volume,  pt.  2,  (advance  sheeto)  p.  103 ; 

and  (1889)  pi.  13,  figs.  4,  4,  a.-b. 
ChnioHeroidofrrinua    »pinigeru%    S.  A.  Miller.     1889.    N.  Ainer.  Greol.  and  Paleont., 

p.  250. 
Cilbertnacrin^u  tptngerus,  Wachsniuth  and  Springer.      1897.      N.  Amer.  Crinoidea  Ca- 

merata,  vol.  I.,  p.  247,  pi.  15,  figs.  3,  a-e. 

In  the  volume  last  cited,  the  generic  name  OllcunrintM  (Cumberland, 
1826)  is  rejected  for  this  and  other  species,  on  the  ground  that  it  '*  cannot 
be  looked  upon  as  lawfully  published,"  and  the  name  Gilbertsocrinus 
(Phillips,  1836)  adopted  instead. 

DoLATOCRiNUS  CANADENSIS,  Whiteaves. 

Dolatocrinut  Canadensis,  Whiteaves.    1887.    This  vol.,  pt.  2,  (advance  sheets)  p.  99  ;  & 

(1889)  pi.  12,  figs.  3  &  3  a. 
"  "       Wachsmuth  and  Springer.  1897.  N.  Am.  Crinoidea  Camerata, 

vol.  I.,  p.  315,  pi.  25,  figs.  7,  a-b. 

This  crinoid,  which  has  thrfie  primary  arms  in  each  ray,  has  recently 
been  redescribed  and  refigured  in  the  beautifully  illustrated  monograph 
by  Wachsmuth  and  Springer  quoted  above.  The  species  would  appear  to 
be  rare,  as  the  specimen  from  Thedford  figured  on  Plate  12  of  this  volume 
is  still  the  only  one  that  the  writer  has  seen. 

DOLATOCRINUB  8UBACULEATU8.      (N.  Sp.) 

Plate  48,  figs.  6,  6  a,  and  6  b. 

Calyx  depressed  hemispherical,  broader  than  high  and  flattened  below, 
rather  small  for  the  genus,  not  much  exceeding  fifteen  millimetres  in 
maximum  breadth  in  the  few  specimens  that  the  writer  has  seen.  Pri- 
mary arms  in  each  ray,  two.  Basals  and  lower  halves  of  the  radials  deeply 
incurved,  like  those  of  B.  locus,  Lyon  (as  recently  described  by  Wach- 
smuth and  Springer  on  pages  311  and  312  of  the  first  volume  of  their 
monograph  of  the  "  North  American  Crinoidea  Camerata ''),  and  form- 
ed, as  in  that  species,  into  an  "  inverted  funnel-shaped  cavity  which  is 
wider  than  the  column,  the  latter  touching  only  the  bottom  part.'' 
Around  the  base  there  is  a  large  pentagon,  the  outer  boundary  of  which 
is  formed  by  a  narrow  continuous  ridge  which  connects  the  radials  late- 
rally. Each  of  the  angles  of  this  pentagon  is  intersected  vertically  by  a 
linear  ridge,  which  occupies  the  middle  of  each  ray,  and  each  side  of  this 
pentagon  forms  the  base  of  a  triangle,  the  apex  of  which  is  the  centre  of 
the  first  interbrachial.  The  linear  ridge  along  the  median  line  of  each 
ray   is  prominent,  acute,  and    bears  two  laterally   compressed,    rather 
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obtusely  pointed  tubercles,  one  at  the  midheight  of  the  ray  and  in  the 
centre  of  the  first  costal,  and  one  at  the  point  of  bifurcation  of  the  ray 
and  in  the  centre  of  the  second  costal.  The  first  interbrachials  are 
ornamented  with  a  large,  prominent,  upward  pointed  tubercle  in  the  cen- 
tre, with  linear  ridges  radiating  from  it,  and  the  tegmen  with  numerous, 
very  small  tubercles. 

Basals  small,  inverted  :  radials  hexagonal,  broader  than  high  :  first 
costals  quadrangular,  also  broader  than  high  :  second  costals  pentangular 
and  much  broader  than  high  :  distichals  1x2.  A  respiratory,  slit-like 
opening  on  one  side  only  of  each  arm  base,  and  hence  ten  in  all,  each 
opening  linear,  well  defined,  placed  close  to  and  parallel  with  the  ambu- 
lacral  furrow.  First  interbrachials  single  and  very  large  :  second  inter- 
brachials also  single,  pentagonal  nnd  bent  abruptly  inward  at  their  mid- 
height.  Tegmen  composed  of  rather  numerous  large  plates,  the  anal  tube 
subcentral  and  rising  gradually  therefrom. 

The  foregoing  description  is  based  upon  three  well  preserved  and  near- 
ly perfect  specimens  of  the  calyx,  one  collected  at  Bartlett's  Mills  by  the 
Bev.  J.  M.  Goodwillie  in  1882  and  presented  by  him  to  the  Museum  of 
the  Survey,  and  two  found  quite  recently  at  Thedford  by  Messrs.  Kerna- 
han  and  Kearney.  The  first  of  these  is  the  specimen  referred  to  on  page 
98  of  the  second  part  of  this  volume  and  identified  with  D,  liraiua  (Hall), 
on  the  authority  of  Mr.  Wachsmutb,  who  thought  that  it  might  be  a 
small  form  of  that  species,  although  it  has  **  only  1x2  secondary  radials." 
In  view  of  the  more  detailed  and  illustrated  description  of  D,  liraius  pub- 
lished by  Wachsmuth  and  Springer,  this  identification  seems  to  be  no  long- 
er tenable,  and  the  three  specimens  now  under  consideration  more  pro- 
bably represent  a  small,  strongly  and  very  peculiarly  sculptured,  ten-arm- 
ed and  previously  undescribed  species,  perhaps  most  nearly  allied  to  D, 
fuLckelluB  of  Miller  and  Gurley,  which,  however,  has  a  respiratory  slit  on 
both  sides  of  each  arm  base,  or  twenty  slits  in  all.  Dr.  S.  A.  Miller, 
who  has  kindly  examined  one  of  these  specimens,  regards  it  as  quite  dis- 
tinct from  D,  pulcliellus,  and  from  any  species  known  to  him. 

DOLATOCBINUS.       (N.    Sp.) 

A  single  specimen  of  the  calyx  of  a  large  Dolatocrinua  which  has  a 
different  arm  formula  to  either  of  the  two  preceding  species,  and  which 
is  therefore  presumably  distinct  from  both,  was  collected  at  Thedford  by 
the  Bev.  Hector  Currie  in  1 882.  On  the  authority  of  Mr.  Wachsmuth, 
who  thought  that  it  has  four  primary  arms  in  each  ray,  this  specimen  was 
identified  with  Z>.  lamelloeus,  the  Cacabocrinus  lameUosiM  of  Hall,  on 
page  99  of  the  second  part  of  this  volume.  But,  in  the  first  volume  of 
their  monograph  of  the  American  Crinoidea  Camerata,  published  in  1897, 
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(page  311),  Messrs.  Wachsmuth  and  Springer  say  that  they  have  been 
unable  to  get  authentic  specimens  of  Hall's  Cctcabocrinv^  lamdlosua 
and  C.  Trooatiiy  and  that  the  descriptions  of  them  are  too  general  for 
specific  determination.  Moreover,  the  original  types  of  C,  lamellosus  are 
stated  by  Hall  to  be  from  the  Upper  Helderberg  limestone. 

Dr.  S.  A.  Miller,  who  has  examined  this  specimen  also,  has  convinced  the 
writer  that  it  really  has  seventeen  arms,  its  arm  formula  being 
4  +  3  +  3  +  3  +  4=17,  and  thinks  that  it  should  be  regarded  as  the  type  of 
a  new  species.  It  is,  however,  unfortunately  too  imperfect  to  admit  of  a 
satisfactory  description  of  its  characters,  although  previously  but  incor- 
rectly ,  represented  as  "  nearly  perfect,"  when  most  of  its  surface  was 
covered  by  the  matrix. 

DoLATOCRiNUS.    (Species  uncertain.) 

Perhaps  a  var.  of  D.  tuberctdatiia,  Wachsmuth  and  Springer. 

Cfr.  Dolatocrinus  tiU>€reukUu9,  Wachsmuth  and  Springer.    1897.     N.  Amer.  Crinoidea 

Caznerata,  vol.  I.,  p.  324,  pi.  26,  fig.  3. 

A  single  specimen  of  a  large  DdatocriniM  wit\P&  surf  ace  ornamentation 
differing  materially  from  that  of  the  preceding  species,  but  which  does 
not  show  the  arm  formulae,  was  collected  at  Thedford  by  Mr.  Kearney  in 
1895  and  is  now  in  the  Museum  of  the  Survey.  The  dorsal  cup  of  this 
specimen  is  apparently  similar  to  that  of  D,  tuberculatus  in  size,  shape 
and  sculpture,  but  the  prominent  circular  rim  at  the  base,  which  encircles 
the  upper  part  of  the  column,  is  proportionately  larger  and  thicker,  so  that 
the  five  large  pointed  tubercles  which  surround  it,  almost  touch  its  outer 
edge  and  are  not  placed  at  some  distance  from  it.  In  the  type  of  D. 
tuberculatiMf  as  figured  in  the  monograph  cited,  the  basal  rim  is  about  six 
millimetres  and  a  half  in  its  maximum  diameter  and  the  summits  of  the 
five  large  tubercles  nearest  to  it  are  about  five  mm.  from  its  outer  margin. 
The  basal  nm  of  the  Thedford  specimen  is  fully  ten  mm.  in  diameter  and 
the  summits  of  the  five  large  tubercles  nearest  to  it  are  not  more  than 
two  mm.  from  its  outer  margin.  Although  the  external  sculpture  of  this 
specimen  is  well  preserved,  the  sutures  between  the  plates  of  which  the 
dorsal  cup  is  composed  are  entirely  covered  by  the  matrix,  so  that  it  is  not 
yet  practicable  to  compare  the  number  and  relative  shape  of  these  plates 
with  those  of  D.  tibberculcUtLS. 

Nothing  is  known  of  the  ventral  disk  or  arms  of  that  species,  and  of 
the  Thedford  specimen  all  that  is  preserved  is  a  large  portion  of  the  dorsal 
cup,  with  most  of  the  upper  part  of  one  of  the  rays.  On  the  left  side  of 
this  ray  there  was  clearly  one  arm,  but  on  the  right  side  it  is  scarcely 
practicable  to  decide  whether  there  was  one  arm  or  whether  there  were 
two. 
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Meoistoceinus  RUG08US,  Ljon  and  Casseday. 

Meffiatocrinus  rugona,  Lyon  and  CaasecUty.    1859.     Am.  JouriL  Sc.  and  Aits,  aer.  2, 

vol.  XXVIII..  p.  243. 
•I  ft         Whiteaves.    1887.    This  volume,  pt.  2  (advance  sheets)  p.  101, 

u  II         Wachsmuth  and  Springer.      1897.      N.  Amer.   Crinoidea  Ca- 

merata,  vol.  II.,  P*  642,  pL  48,  figs.  6,  a-e. 


Fig.  1.  MegUtoerinus  rugosui.  Diagram  of  the  plates  composing  the  dorsal  cup  and  teg- 
men  of  one  of  the  type  specimens  of  this  species,  from  Louisville,  Kentucky. 
From  an  original  drawing  by  the  late  Major  Sidney  S.  Lyon,  lent  by  Mr. 
Victor  W.  Lyon.    a.  Anal  side. 

A  small  specimen,  which  was  regarded  by  Mr.  Wachsmuth  as  a  young 
individual  of  this  species,  was  collected  near  Thedford  by  the  Rev.  J,  M. 
Goodwillie  in  1882,  and  presented  by  him  to  the  Museum  of  the  Survey. 
A  similar,  but  much  larger  and  in  some  respects  better  preserved  speci- 
men, was  picked  up  in  the  Riviere  aux  Sables,  near  Thedford,  in  1891,  by 
Mr.  G.  H.  Stone  (of  Almont,  Michigan),  who  has  also  presented  it  to  the 
Museum  of  the  Survey.  Both  of  these  specimens  have  been  sent  to  Mr. 
Victor  W.  Lyon,  of  Jefferson ville,  Indiana,  for  comparison  with  the  types 
of  if.  rugo8U8  in  his  possession,  and  in  regard  to  the  former  Mr.  Lyon 
writes  as  follows,  in  a  letter  dated  Nov.  5,  1897  : — *'  I  have  compared  the 
two  Canadian  crinoids  with  type  specimens  of  Megistocrinus  rtigo8tu, 
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Lyon  and  Casseday,  and  find  that  your  specimens  are  young  specimens  of 
that  species.  All  M,  mgosus  that  I  have  seen  have  sixteen  Mrms.  The 
larger  one  you  sent  has  sixteen  arms,  and  the  shape  and  ornamental  mark- 
ings are  identical  with  the  type  specimens,  although  somewhat  worn.  The 
markings  on  the  smaller  one  are  more  distinct,  but  the  basal  platto  do  not 
show  so  well  as  in  the  larger  one.  Both  are  true  Megistocrinus  rv^osua. 
I  am  obliged  to  you  for  sending  these  two  crinoids,  for  I  know  now 
that  M,  rugo8U8  has  an  extended  distribution." 

The  original  types  of  M,  nigosiis  are  from  the  "  quarries  at  Bear  Grass 
Creek,  near  Louisville,  Kentucky,''  though  Clarke  County,  Indiana,  is  the 
first  locality  indicated  for  this  species  by  Wachsrauth  and  Springer  {op. 
cit.,  p.  543). 

Genn^oorinus  Arkonensis.    (N.  Sp.) 
Plate  48,  figs.  7  and  7a,  and  the  accompanying  cut. 

4  ^^oSb<-.  P^ 


oobgogogo'oo 


Fig^.  2.  OeniKBoerinus  Arkonensis.  Diagram  of  all  the  plates  of  the  dorsal  cup  that  are 
visible  in  the  specimen  figured  on  Plate  48,  with  some  of  those  at  the  com- 
mencement of  the  arms.    Three  times  the  natural  size. 

Calyx  unusually  small  for  the  genus,  the  most  perfect  specimen  known 
(the  one  figured)  being  about  ten  millimetres  in  its  maximum  breadth, 
though  slightly  and  abnormally  compressed,  and  a  little  broader  than 
high :  arms  very  long  in  proportion  to  the  size  of  the  calyx,  pinnules  also 
long,  numerous  and  densely  crowded.  Dorsal  cup  semiglobose,  cup- 
shaped,  widening  gradually  upward  and  widest  above,  its  surface  mark- 
ings very  faint  and  indistinctly  defined.  In  the  median  line  of  the  radial 
and  first  costal  each  ray  is  marked  by  an  obscure,  low,  rounded,  longi- 
tudinal ridge,  which  bifurcates  in  the  upper  portion  of  the  second  costal. 
The  surface  of  the  lower  and  larger  plates  also,  especially  that  of  the 
radials  and  first  "  interbrachials, ''  is  marked  with  six  or  seven  obscure, 
low,  depressed-convex,  radiating  ridges  near  their  outer  margin,  the 
central  portion  being  entire  and  either  smooth  or  occasionally  bearing  a 
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minute  tubercle.     All  the  interbrachials,  except  the  first,  appear  to  be 
nearly  or  quite  smooth. 

Basals  three,  hexagonal,  rather  more  than  twice  as  broad  as  high, 
slightly  ^concave  at  their  lower  margin,  which  is  thickened  and  projects 
outward  in  such  a  way  as  to  form  a  narrow  elevated  rim.  Radials  and 
costals  as  high  as  broad,  the  radials  and  first  costals  hexagonal,  the 
second  costals  heptagonal,  but  with  an  angular  notch  in  the  upper 
margin,  between  the  two  surfaces  which  articulate  with  the  bases  of  each 
pair  of  primary  disticha]s.  Distichals  2x10:  primary  distichals  rectan- 
gular and  higher  than  wide ,  secondary  distichals  pentagonal :  palmars 
rectangular,  nearly  square :  arms  biserial  and  apparently  eight  in  each  ray. 
"Interbrachials  "  1,  3,  5  (though  the  plates  in  this  genus  which  Wachs- 
muth  and  Springer  call  the  first  interbrachials  seem  to  the  writer  to  be 
true  interradials),  tha  first  large  and  heptagonal,  the  others  hexagonal, 
decreasing  slowly  in  size  upward  and  succeeded  by  a  row  of  about  seven 
smaller  plates.     Characters  of  the  tegmen  unknown. 

Column  long,  slender,  in  some  cases  apparently  adherent  to  foreign 
bodies  by  a  small,  thin,  laterally  expanded  base  of  attachment :  its  seg- 
ments cylindrical  or  slightly  swollen  in  the  middle  externally,  circular  in 
section,  uniform  in  breadth  and  distinctly  crenulated  on  both  of  their 
articulating  faces. 

Good  fragments  of  the  arms  and  pinnules  of  this  crinoid  are  not  rare 
at  Bartlett's  Mills,  but  the  only  specimens  with  the  dorsal  cup  preserved 
that  the  writer  has  seen  are  two  collected  at  that  locality  by  Mr.  Keamej, 
one  in  1895,  and  the  other  in  1896.  The  one  collected  in  1895,  which 
has  been  kindly  lent  by  Mr.  Schuchert,  belongs  to  the  United  States 
National  Museum,  and  is  No.  26,470  of  its  Catalogue  of  Invertebrate 
Fossils,  and  the  one  collected  in  1896,  which  is  figured  on  Plate  48,  is 
now  in  the  Museum  of  the  Survey.  Both  of  them  have  the  whole  of  one 
side  of  the  dorsal  cup  buried  in  the  matrix.  The  specimen  figured  shows, 
on  one  side,  two  rays  and  a  considerable  portion  of  their  arms  and 
pinnules  in  situ,  with  the  interradial  or  "  interbrachial "  plates  between 
them,  and  a  detached  portion  of  the  column ; — and  on,  the  other,  a  beauti- 
fully preserved  aggregation  of  arms  and  pinnules,  with  another  small 
piece  of  the  column.  In  a  specimen  from  Thedford,  which  consists  df  the 
two  posterior  segments  of  the  column  only,  and  which  seems  to  be 
referable  to  this  species,  the  terminal  segment  is  attached  to  a  flattened 
branching  polyzoon  by  a  thin  lateral  expansion. 

An  apparently  well  marked  species,  characterized  by  its  small  dorsal 
cup,  slender  column,  and,  more  especially,  by  its  very  feeble  and  almost 
obsolete  surface  markings. 
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BoTRYOCRiNUS  GRASSU8,  Whiteaves. 

Homoerinua  crasaw,  Whiteaves.  1887.  This  volume,  pt  2,  (advance  sheets),  p.  95 ;  and 

(1889,)  pi.  12,  fig.  2. 

In  regard  to  this  species  Mr.  F.  A.  Bather  makes  the  following 
remarks,  on  page  103  of  his  **  Crinoidea  of  Gotland  ":  <*  This  is  founded  on 
a  dorsal  cup  from  the  Hamilton  group,  which  cannot  be  distinguished 
from  that  of  a  Botryocrirvas.  The  posterior  side  of  the  cup  is  not  shown 
in  the  figure,  but  Mr.  Whiteaves  has  very  kindly  sent  me  the  type 
specimen,  the  evidence  of  which  is  quite  clear." 

Ancyrocrinus  bulbosus,  Hall. 

Plate  48,  figs.  8  and  9. 

Aneprocrvnus  Imlbosus,  Hall.    1862.    Fifteenth  Rep.  N.Y.  St.  Cab.  Nat.  Hist.,  p.  118, 

pi.  1,  figs.  25  and  26. 
**  "       Whiteaves.  1887.    This  vol.,  pt.  2,  (advance  sheets)  p.  103 ;  and 

(1889,)  pi.  13,  fig.  5. 

Numerous  specimens  of  the  anchor-like  posterior  extremity  of  the 
column  of  crinoids,  which  seem  to  agree  in  all  essential  particulars  with 
Professor  Hall's  description  and  figures  of  A.  hulhosua,  were  collected  at 
Stony  Point,  Lake  Huron,  a  few  years  ago,  by  the  Rev.  Hector  Currie, 
who  has  presented  four  of  them  to  the  Museum  of  the  Survey.  Each  of 
these  specimens  has  four  strongly  developed  *'  obliquely  ascending,  spine- 
like processes,"  or  "lateral  extensions,"  which  are  rarely  less  than  a 
quarter  of  an  inch  and  sometimes  fully  half  an  inch  in  length,  when  un- 
broken. In  two  of  the  specimens  these  processes  originate  at  about  the 
same  height  and  are  arranged  in  a  rather  regular  cruciform  manner,  but 
in  the  other  two  they  originate  at  different  heights  and  are  very  irregu- 
larly disposed.  No  tendency  to  beconie  square  or  nearly  square  anteriorly 
is  seen  in  any  of  them,  although  the  axial  canal  of  each  is  cruciform,  as 
viewed  in  transverse  section  at  the  anterior  end,  and  none  show  any 
indication  of  division  into  segments. 

BLASTOIDEA. 
Plate  48,  figs.  8  and  9. 


Pentremites  LpeoriaSy  Hall.    1863.    Sixteenth  Rep.  N.  Y.  St.  Cab.  Nat.  Hist.,  p.  123. 

Calvin.    1888.     American  Greologist,  vol.  I.,  p.  84. 


((  (< 


*'  Middle  division  of  the  Hamilton  group  about  two  miles  south-west 
of  Widder"  (Thedford),  Professor  S.  Calvin,  op,  ciL  According  to 
Etheridge  and  Carpenter,  on  page  132  of  their  Catalogue  of  the  Bias* 
toidea  in  the  Geological  Department  of  the  British  Museum,  this  species 
may  belong  to  the  genus  GrcmcUocrinySy  but  it  is  equally  probable  that 
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it  should  be  referred  to  Mexoblasttis  or  PentremitideoL     On  psge  138  of 
that  pablication  it  is  placed  under  the  heading  "  Genera  undetermined.'' 

ASTEROIDEA. 

PaLjKASTEB  EUCHARIS,  Hall. 

FalteaMer  euehans.  Hall.    1868.     Twentieth  Rep.  X.  Y.  St.  Cab.  Nat.  HUt.,  pi  33u,  pi 

9,  figs.  3,  3*.  and  4. 

'*  At  6artlett*s  MiUsyMr.  Kemahan  found  and  gave  me  a  raj  of  Pala- 
aster  eticharis.  Hall.  It  is  from  the  Lower  third  of  my  section."  C. 
Schuchert,  in  a  letter  to  the  writer,  dated  July  6,  1897. 

VERMES. 
AuTODETUS  LiNDSTRCEMi,  Clarka 

AtUodetut Lindstrcemi,  Clarke.     1894.    Amer.  Geologist,  vol.  XIIL,  p.  389,  figa.  1, 2  and 

3;  p.  330,  figH.  4,  5,  6 ;  and  p.  334. 

Not  very  uncommon  about  Thedford,  where  specimens  were  collected 
many  years  ago  by  the  Rev.  Hector  Currie,  and  more  recently  by  Mr. 
Kernahan  and  Mr.  Kearney.  All  the  specimens  from  this  locality  that 
the  writer  has  seen,  are  detached  from  the  foreign  bodies  to  which  they 
were  probably  once  attached,  the  scar  of  attachment  being  very  small. 

MOLLUSCOIDEA 

PQLYZOA 
Intrapoba   cosciniformis,  Nicholson.     (Sp.) 

PtUodictya  cotciniformis,  Nicholson.     1875.     Geolog.  Mag.,  N.S.,  voL  II.,  p.  3B^  pL  2,  figs. 

2,  a-b.;  and  Rep.  PaL  Prov.  Ontario,  p.  80,  pi.  2,  figa.  2,  a-^. 
Cotcinium  cotcinifomu,  HalL     1887.     PaL  N.  York,  vol.  VI,  p.  239. 
IrUrapora   cofciniformis^  Ulrich.     1890.   Geol.  Surv.  Illinois,  voL  VII.,  p.  683,  pi.  43, 

figs.  6  and  6a. 

In  the  Museum  of  the  Survey  this  species  is  represented  by  portions  of 
zoaria  collected  at  Thedford  by  the  Rev.  J.  M.  Goodwillie  in  1U82,  and 
by  an  unusually  fine  specimen  nearly  three  inches  in  breadth,  by  two  inches 
and  a-half  in  height,  collected  at  or  near  fiartlett's  Mills  by  Mr.  Joseph 
Townsendin  1885. 

Intrapora  eleoantula,  Hall.     (Sp.) 

CotcintUa  eUgarUula,  Hall.    1887.    Pal.  N.  York,  vol.  VI,  p.  239,  pL  64,  figs.  9<12. 

''Hamilton  group,  Widder,  Ontario,  Canada."  Hall.  Ulrich,  in  a 
footnote  to  page  532  of  the  eighth  volume  published  by  the  Geological 
Survey  of  Illinois,  expresses  the  opinion  that  CoseineUa  is  synonymous 
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with  IrUrapora^  and   that   C.  elegarUiUa  is   probably   identical  with  /. 
coaeiniformia. 

COSCINIUM  STRIATUM,  Hall. 
Coacinium  ttricUum,  Hall.     1887.     Pal.  N.  York,  vol.  VI.,  p.  238,  pi.  64,  figs.  13-16. 

"Hamilton  group,  Widder,  Ontario,  Canada."  Hall.  A  well  pre- 
served and  very  characteristic  specimen  of  thiy  species,  in  the  Museum 
of  the  Survey,  was  collected  at  the  same  locality  by  Rev.  J.  M.  Good- 
Willie  in  1882. 

Cystodictta  Mbbki,   Nicholson.     (Sp.) 

PtUodietya  Meeki,  Nicholson.    1874.    GeoL  Mag.,    N.S.,    vol.  I.,  p.   123 ;   and  Rep. 

Pal.  Prov.  Ontario,  p.  97,  and  figs.  34  a-c  on  p.  98. 
Cyttodietya  Meeki,  Ulrich.    1890.    Geol.  Surv.  Illinois,  vol.  VIII.,  p.  492. 

"  Rare  in  the  Hamilton  formation  of  Bartlett's  Milk,  near  Arkona.'' 
Nicholson.  Thedford,  Rev.  Hector  Currie,  1882. 

Cystodictta  incisubata,  Hall.     (Sp.) 

Stietopora  ineuwrtUOf  Hall.    1881.    Trans.  Albany  Inst,  vol.  X.,  p.  189. 
.1  n  H         1884.    Rep.  St.  Geologist  for  1883,  p.  38. 

1887.    Pal.  N.  York,  vol.  VI.,  p.  241,  pL  60,  figs.  1-18. 
Cyiiodietya  ineituraia,  Ulrich.  1890.  Geol.  Surv.  Illinois,  vol.  VIII.,  p.  492. 

Thedford,  in  the  ''Lover  third  of  the  section,"  three  specimens 
(No.  26,546  of  the  United  States  National  Museum  Catalogue  of  Inverte- 
brate Fossils)  collected  in  1895,  and  determined  by  Mr.  Schuchert. 

Ctstodictta  rectilinea,  HalL    (Sp.) 

Stietopora  rectaUnea,  Hall    1887.    Pal.  N.  York,  vol.  VI.,  p.  245,  pi.  63,  fig.  23. 
Cyttodictya  reetaUneat  Ulrich.    1890.    Geol.  Surv.  Illinois,  vol.  VIII.,  p.  492. 

"  Hamilton  group,  West  Williams,  Ontario,  Canada."     HaU. 

% 

CY8TODIC3TYA  (?)  IKCRASSATA,  HalL 

Stietopora  incraaaata,  Hall.    1881.    Trans.  Albany  Inst.,  voL  X.,  p.  190. 
M  H  M         1884.    Rep.  St.  Geologist  for  1883,  p.  47. 

M  M         1887.    PaL  N.  York,  vol.  VI.,  p.  249,  pi.  63,  fig.  23. 

"  Hamilton  group.  West  Williams,  Province  of  Ontario,  Canada."  Hall» 

Semiopoba  bistighata,  Hall. 

Semiopora  hiatifftnata,  Hall.    1881.    Trans.  Albany  Inst.,  voL  X.,  p.  193. 
•I  If  M        1884.    Rep.  St  Geologist  for  1883»  p.  51. 

.1  H  I.        1887.    Pal.  N.  York,  vol.  VI.,  p.  262,,  pi.  62,  figs.  27-29. 

,  '<  Hamilton  group,  West  Williams,  Ontario,  Canada."     Hall. 
2 
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SCALARIPORA    GaNADENSIS.      (N.  Sp.) 

Plate  48,  fige.  10,  10a  and  106. 

Zoarium  consisting  of  stems  that  are  triangular  and  almost  equilateral  in 
transverse  section,  the  broadest  of  the  three  faces  having  a  maximum 
diameter  of  about  7*5  mm.,  and  the  narrowest  of  6*5  mm.  Faces 
shallowlj  concave  or  nearly  flat :  angles  acute,  forming  three  sharp, 
prominent)  and  nearly  straight  but  rather  irregular,  longitudinal  ridges. 
Transverse  ridges  distant,  nearly  as  far  apart  as  the  faces  are  broad,  not 
continuous  in  either  of  the  two  fragments  examined,  developed  (or 
present)  on  two  of  the  faces  in  the  longer  of  these  fragments,  and  on 
only  one  face  in  the  shorter.  Whole  surfaiie  oelluliferous,  apertures 
averaging  from  about  0*16  mm.  to  0*25  mm.  in  diameter,  usually  rather 
more  than  their  own  diameter  apart^  or  about  equal  to  it  in  distance, 
subcircular,  with  a  slightly  elevated  annular  peristome  and  arranged 
obscurely  in  more  or  less  regular  diagonal  rows,  seven  or  eight  in  three 
mm.     Internal  structure  not  observed. 

Thedford,  G.  Kernahan,  1895  :  two  specimens,  one  seventeen  millimetres 
in  length  and  showing  two  transverse  ridges  and  a  partially  developed 
intermediate  one ;  the  other  a  little  more  than  ten  mm.  in  length  and 
showing  only  one  transverse  ridge.  Both  of  these  fragments  are  now  in 
the  United  States  National  Museum,  and  are  No.  26,544  of  its  Catalogue 
of  Invertebrate  Fossils.  They  were  first  referred  to  the  genus  Scalaripora 
by  Mr.  Schuchert,  and  seem  to  the  writer  to  differ  from  S.  separiUa^ 
Ulrich,  from  the  Hamilton  formation  at  Thunder  Bay,  Michigan,*  to 
which  they  seem  to  be  most  nearly  related,  by  the  much  greater  size  of 
the  branches,  and  apparently  also  by  the  irregularity  and  want  of 
continuity  of  the  transverse  ridges. 

Stbeblotrtpa  Hamiltonbnsis,  Nicholson.     (Sp.) 

Ceriopora  (?)  HamiUonenHSj  Nicholson.    1874.    Geol.  Mag.,  N.S.,  vol.  I.,  p.  161 ;  and 

Rep.  Pal.  Prov.  Ontario,  p.  97,  fig.  38. 
Acanihoeletfia  HamiUontMe^  Hall.    1887.    Pal.  N.  York,  vol.  VI.,  p.  191,  pi.  66,  figs. 

18-26. 
Rhombopora  Ho/DiilUmenns,  Nicholson.    1889.      In  Nicholson  and  Lyd'deker's  Man.  Pa- 

laeont,  vol.  I.,  p.  610,  fig.  456  6 ;  and  fig.  478  on  p.  632. 
StreUotrypa  ffamiUonentUj  Ulrich.    1890.    GeoL  Surv.   Illinois,  vol  Till.,  p.  648. 

'  A  common  species  in  the  neighbourhood  of  Thedford. 

Fenestella  Nicholsoni.    (Nom.  prov.) 

FenesUUa  eribrosa,  Nicholson.    1874.    Rep.  PaL  Prov.  Ontario,  p.  106,  figs.  43,  a,  &. 

But  probably  not  F.  eribroaa.  Hall,  1852,  (Pal.  N.  York,  vol.  II.,  p. 
166,  pi.  40  D,  figs.  3,  a,  6,)— which  is  from  the  Niagara  limestone. 

*  Geological  Survey  of  Illinois,  voL  VIII.,  1890,  p.  507,  pL  43^  fig.  3. 
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Not  uncommon  in  the  Hamilton  Group  at  Widder  and  at  Bartlett's 
Mills,  near  Arkona."     Nicholson. 

Fbnbstblla  Arkonensis.    (Nom.  prov.) 

Fenettella  Unuicepi,  Nicholson.    1374.     Rep.  Pal.  Prov.  Ontario,  p.  106,  figs.  44,  a-b, 

Bnt  probably  not  F.  tenuieeps.  Hall,  1852  (Pal.  N.  York,  vol.  II.,  p. 
165,  pi.  40 D,  figs.  2,  a,  h)  which  is  a  fossil  of  the  Clinton  and  Niagara 
fonnations  of  the  State  of  New  York,  and  Ontario. 

• 

"Ck>mmon  in  the  Hamilton  Formation  at  Bartlett's  Mills,  near  Arkona." 
Nicholson. 

Rbtbpora  prisca,  Nicholson. 

Betqpora  pritoa  (Goldfuss)  Nicholson.     1874.     Rep.  Pal.  ProY.  Ontario,  p.  101,  figs. 

38,  a,  b. 

"  Common  in  the  Corniferous  Limestone  of  Ridgewaj  and  Port  Col- 
borne  ;  also  in  the  Hamilton  Group  at  Bartlett's  Mills,  near  Arkona." 
Nicholson. 

A  specimen  of  this  species,  from  Ridgewaj,  has  been  presented  to  the 
Museum  of  the  Survey  by  Professor  Nicholson,  but  the  writer  has  not 
seen  an  authentically  named,  or  very  closely  similar  specimen  from  the 
Hamilton  formation.  B,  priscoj  Goldfuss,  is  the  type  of  D'Orbigny's  ge- 
nus Reteporina^  but  Zittel,  in  the  first  volume  of  bis  Handbuch  der  Palse- 
ontologie  (page  600)  makes  both  Retepora  and  Reteporina  synonyms  of 
FenesteUa, 

PoLTPORA  Arkonensis,  S.  A.  Miller. 

Polypora  tubereulata,  Nicholson.  1874.    Geol.  Mag.,  N.S.,  voL  I.,  p.  162;  and  Rep.  PaL 

Prov.  Ontario,  p.  100,  figs.  37,  a-c.  But,  according  to  Ulrich  (Geol. 
Surv.  Illinois,  vol.  VIII.,  p.  596)  not  P.  tubtreidata^  Prout,  1859. 

Polypora  Arkxmenns,  S.  A.  Miller.    1883.     Am.  Palseoz.  Foss.,  2nd.  Ed.,  p.  816. 

Rare  in  the  Hamilton  group  at  Bartlett's  Mills.     Nicholson. 

Ptilopora  striata,  HalL 

Piilopora  striata,  Hall.     1881.    Trans.  Albany  Inst.,  voL  X.,  p.  196. 
..  M        M  1884.    Rep.  St.  Geologist  for  1883,  p.  58. 

.1        .1  1887.    Pal.  N.  York,  vol.  VI.,  p.  283,  pi.  66,  figs.  30-38. 

"  West  Williams,  Ontario,  Canada."     Hall. 

Trbmatopora  carinata,  Hall. 

Trematopora  (Orthopora)  oarinata,  Hall.    1887.    Pal.  N.  York,  \ol.  VI.,  p.  179,  pi.  55, 

fig.  2;  and  pL  56,  fig.  3. 

"  Hamilton  group,  West  Williams,  Ontario,  Canada.''     Hall. 
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LeIOCLEMA  MINUTI8SIMUM,  KicholsOD.  (Sp.) 

Callopora  minutissima^  NicholBon.  1875.  Rep.  Pal.  Prov.  Ontario,  p.  77,  figs,  43.  a,  k. 
?  Fittulipora  mintUa,  Kominger.  1866.  Proc.  Ac.  Nat  Sc.  Philad.,  vol.  XVIII.,  p.  120. 
?  Leioelema  minutum  (Rominger)  Ulrich.     1890.     Geol.  8urv.  Dlinois,  vol.  VIII.,  p.  427. 

Not  uncommon  at  Bartlett's  Mills.  If  this  species  be  the  same  as  the 
FisttUipara  miniUa  of  Rominger,  as  Ulrich  thinks  it  may  be,  it  of  course 
will  have  to  be  called  Leioelema  minutum. 

FiSTULiPORA  UTRicuLUS,  Romiuger. 

FiMttUipora  utrictUutj  Rominger.    1866.      Proc.  Ac.  Nat.  So.  Philad.,  vol.  VIII.,  p.  121. 
tt  ir         Nicholson  &  Foord.    1885.    Ann.  and  Mag.  Nat.  Hist.,  Filth  Ser., 

voL  XVI.,  p.  508,  pi.  16,  figs.  1,  1,  a-e ;  and  pi.  17,  figs.  1  and  la. 

Common  at  Thedford  and  Bartlett's  Mills.  In  the  Museum  of  the  Sur- 
vey there  are  two  of  the  original  types  of  the  species,  from  "  Widder," 
presented  by  Dr.  Rominger ;  two  specimens  from  practically  the  same 
locality,  collected  by  Mr.  Pettit  in  1868;  and  seven  specimens  from 
Bartlett's  Mills,  presented  by  Professor  H.  A.  Nicholson  in  1890. 

FiSTULiPORA  RoMiNGERi,  Nicholson  &  Foord. 

Futulipora  ora8M,Bom\nger.  186C.   Proc  Ac.  Nat.  Sc.  Philad.,  voL  XVIII.,  p.  121.   But 

not  Heteropora  crcmta,  LonBdale.  18;S9  (in  Murchison's  Silurian  Sys- 
tem, pi.  1^,  figs.  14  and  14a)  which  Nicholson  and  Foord  say  is  a  Fit- 
tvlipora, 

Fittulipora  Bomingerij  Nicholson  and  Foord.    1885.    Ann.  and  Mag.  Nat.  Hist.,  Fifth 

Ser.,  vol.  XVI.,  p.  506. 

The  only  authentic  examples  of  this  species  in  the  Museum  of  the  Sur- 
vey are  two  of  the  types  from  "  Widder  "  presented  by  Dr.  Rominger. 

FiSTULIPORA    VARIAPORA,  Hall. 

TkaUoHigma  variapora.  Hall.     1881.     Trans.  Albany  Inst.,  vol.  X.,  p.  184. 

••  >•  II  1884.    Rep.  State  Geol.  for  1888»  p.  18. 

FisttUipora  varidpora,  HalL  1887.     Pal.  N.  York,  vol.  VI.,  p.  210,  pi.  68,  figs.  9-14. 

*'  Hamilton  group,  West  Williams,  Ontario,  Canada."     HalL 

FiSTULIPORA  (?)  SUBTILIS,  Hall. 

TkaUwOigma  tuhtiliiy  Hall.     1881.     Trans.  Albany  Inst.,  vol.  X.,  p.  187. 
••  ••  ••  1884.    Rep.  State  Geol.  for  1883,  p.  SO. 

Fistulipora  (?)  subtUis,  Hall.    1887.    PaL  N.  York,  vol.  VI.,  p.  233.    Not  figured. 

"Hamilton  Group,  West  Williams,  Ontario,  Canada."     Hall. 

LiCHENALIA  STBLLATA,  Hall. 

Liehenalia  tteUata,  Hall.    1881.    Trans.  Albany  Inst,  vol.  X,  p.  183. 
•I  ••         II  1884.    Rep.  State  Geol.  for  1883,  p.  30. 

II  .1         I.  1887.    PaL  N.  York,  vol.  VI,  p.  195,  pi.  58,  figs.  15  and  16. 
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Same  formation  and  locality  as  for  the  preceding  species.     Hall. 

In  the  eighth  volume  of  the  official  reports  of  the  Geological  Survey  of 
Illinois,  published  in  1890,  Mr.  Ulrich  maintains  that  Lichenalia^  Hall,  is 
synonymous  with  Fistulipara.  If  this  be  the  case,  it  of  course  follows  that 
this  and  the  two  following  species  should  be  referred  to  Fistuiipora,  On  the 
other  hand,  Mr.  O.  B.  Simpson,  in  his  ^'  Handbook  of  the  Genera  of  the 
North  American  Palieozoic  Bryozoa,"  published  in  1897,  claims  that  the 
interapertural  aurffuse  is  invariably  cellulose  in  Fistuiipora  and  solid  in 
Lichenalia, 

LiCHBNALIA  SUBTRIOONA,  ^all. 
Zdehenalia  tubtrigona.  Hall.    1887.    PaL  N.  York,  voL  VI.,  p.  196.    Not  figured. 
Hamilton  group,  West  Williams,  Ontario.     Hall. 

Lichenalia  rahosa,  Hall. 

Lickenalia  ratnotat  Hall.    1887.    PaL  N.  York,  vol.  VI.,  p.  199. 
"  Hamilton  group.  West  Williams,  Ontario.'*     Hall. 

PiNACOTRTPA  BLE6AN8,  Eominger.     (Sp.) 

Fistuiipora  elegaru,  Kominger.    1866.    Proc.  Ac.  Nat.  Sc.    Phrlad.,  vol.  XVIII.,  p  121. 
Fuitulipora  proporoidea,  Nicholson.    1879.    Struct,  and  Affin.    Tabulate  Corals  of  the 

Palaeozoic  Period,  p.  310,  fig.  41  (on  p.  311)  and  pi.   15,   figs. 

2  and  2a;  teste  Ulrich. 
Pinacotrypa  eUgavUt  Ulrich.     1890.     Geol.  Surv.  Illinois,  vol.  VIII,  p.  385. 

Dr.  Ilominger's  Fistuiipora  eleganSj  which  Ulrich  (op.  cit,)  makes  the 
type  of  his  genus  Pinacotri/pajW&a  based  upon  specimens  from  the  shore  of 
Lake  Erie  at  Hamburg,  N.  Y.,  and  from  Widder.  Two  of  the  specimens 
from  Hamburg  have  been  presented  to  the  Museum  of  the  Survey  hj  Dr. 
Kominger.  According  to  Professor  Nicholson  {op,  cit.)  F.  proporoides  is 
common  in  the  Hamilton  Group  at  Canandaigua,  in  the  State  of  New 
York. 

HeDERELLA   CIRRH08A,   Hall. 


HtdereUa  cirrhoia^  Hall.     1881.     Trans.  Albany  Inst.,  vol.  X.,  p.  194. 

1884.    Rep.  State  Geol.  for  1883,  p.  53. 
1887.    Pal.   N.  York.   vol.  VI.,  p.  277,  pi.  65,  figs.  12  and  13. 


tl  *»  (4 

l(  .4  14 


Thedford,  in  the  "  Middle  third  of  the  section,"  C.  Schuchert,  1 895  :  six 
Specimens,  which  have  been  identified  with  this  species  hj  Mr.  Schuchert. 
They  are  all  adherent  to  corals,  five  to  as  many  specimens  of  HeUophyl- 
lum  l/alli,  and  one  to  a  broken  corallite  of  CrepidophyUum  Archiaci. 
All  six  are  No.  26,577  of  the  United  States  National  Museum  Catalogue 
of  Invertebrate  Fossils. 
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Hbdbbella  magna,  HalL 

Bederella  moffna,  H&U.    188L    Trans.  Albany  Inst,  vol.  X.,  ^  196. 
u  »  .,  1884.    Rep.  State  GeoL  for  1883,  p.  65. 

..  «  «  1887.    PaL  N.  York,  v<d.  VI.,  p.  280,  pi.  65,  fig.  16. 

Thedford,  in  the  ''Middle  third  of  the  section",  C.  Schuchert  1895 :  one 
specimen  which  was  collected  and  determined  by  Mr.  Schuchert.  It 
is  No.  26,576  of  the  United  States  National  Museum  Catalogue  of 
Invertebrate  Fossils. 

BRACHIOPODA. 

Stbophbodonta  plicata.  Hall. 

Strophodoniaplieata,  Hall.    1860.    Thirteenth  Rep.  N.  Y.  St.  Cabi  Nat.  Hist.,  p.  90. 

..     1867.    PaL  N.  York,  voL  IV.,  p.  114,  pL  63,  figs.  30-32. 
•t        Whiteaves,  1880.    This  voL,  pt.  2,  p.  114. 
ti  M         Nettelroth,  1889.     Kentucky   Fossil   SheUs,    Mem.  Kent.   GeoL 

Surv.,  p.  149. 
Ck>mp.  Strophodonta  (?)  eottatOj  Owen.   1853.  Rep.  GeoLBurv.Wiscons.,  Iowa,  and  Minn. 

p.  586,  pL  3,  figs.  11  &  11  a;  Sl  pi.  3  A.,  fig.  6. 
Comp.  also  TropidoUptui  oeeident,  Hall.    1860.     Thirteenth  Rep.  N. Y.  St.  Cab.  Nat 

Hist.,  p.  91. 
H  t.  Hall.    1867.    Pal.  N.  York,   yoL   IV.,   p.   408,  pL 

61  A,  figs.  50-52. 

HaU  and  Clarke.   1895.    PaL  N.  York,  voL  VIIL, 
pt  2,  pi.  82,  figs.  87  &  38. 

A  few  additional  specimens  of  S,  plicata  have  been  obtained  at  Thed- 
ford  by  local  collectors  since  1889.  It  is  highly  probable,  as  suggested 
by  Mr.  Schuchert  and  as  indicated  in  the  foregoing  synonymy,  that  S, 
plicata  is  the  same  shell  a^  S^  costata^  Owen,  and  Tropidolepiua  occidens^ 
Hall.  If  so,  the  species  now  under  consideration  must  of  course  be  called 
8.  eostatOf  Owen,  which  was  described  in  1852,  rather  than  S.  jdieafa^  or 
T,  occickns,  both  of  which  were  described  eight  years  later.  Owen's  de- 
scription and  figures  of  S,  coatatay  however,  are  very  vague  and  unsatis- 
factoiy,  being  based  upon  a  specimen  only  three-eighths  of  an  inch  in 
its  greatest  diameter,  though  it  should  not  be  forgotten  that  the  original 
type  of  S,  plic€Ua  is  described  as  a  "  little  more  than  half  an  inch  in 
length,"  with  the   "  length  and  width  nearly  equal." 

Fholidostrophia  lowBNsis,  Owen.    (Sp.) 

Chonetes  (?)  TowensiStlOwem.     1852.    Rep.  GeoL  Surv.  Wi^cons.,  Iowa  and  Minn.,  p. 

584,  pL3A,  fig.  7. 
Shnphomena  ( Strophodonta )  naerea.  Hall.    1857.    Tenth  Rep.  N.  Y.   St.   Cab.   Nat* 

Hist.,  p.  144. 
Stroj^iomena  lepida,  HalL    186d.    GeoL  Rep.  Iowa,  vol.  I.,  pt.  2,  p.  493,  pL  3,  figs.  3,  a-e. 
It  II      Billings.    186L    Joum.  Canad.  Inst,  New  Series,  voL  VI.,  p.  344. 

StrophodorUa  naerea,  HalL    1867.    Pal.  N.  York,  vol.  IV.,  p.  104,  pi.  18,  figs.  1  a-h. 
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Slrophometvi  naerea,  Nicholson.    1874.    Rep.  PaL  Pror.  Ont,  p.  68,  and  p.  69,  hg.  21. 
Stropheodtmia  (Pkolidostropkia)  naerea^  Hall  and  Clarke.    1892.    Pal.  N.  York,  vol* 

VIII.,  pt.  1,  p.  287,  .pi.  16,  figs.  20-24. 
PholidoHrophiaiowaeMM,  Schuohert.    1897.    Synops.  Amer.  Foes.  Brachiop.,  p.  308. 

According  to  Mr.  Schnchert  (op,  cU.  supra.)  Owen's  types  of  ChonetM 
loioensis,  "  preeerved  in  the  United  States  National  Maseam  ptDve  to  b6 
identical  with  Strophomena  Upida^  which  Hall  in  1867  said  is  a  synonym 
for  Slrapheodonta  naerea,^^ 

Okthothetes  Ghbmungsnsis,  var.  arctostriata,  Hall. 

Strophomena  arctoMriaiOy  Hall.    1842.    GcoL  Rep.  Foarth  Difttr.  N.  York,  p.  266,  fig;  2. 
OrthuinaarotoitriaUi,  Haa    1860.    Thirteenth  Rep.  N.  Y.  St.  Cab.  Nat.  Hist.,  p.  60. 
Streptorhynehutchemungensit,  var.  arctostriakt^   Hall.    1867.     PaL  N.  York,  vol.  IV., 

p.  71,  pi.  9,  figs.  112. 
Ortkolhetes  ch€Mun{;efmt,  var.  dretoiertata,  Hall  and  Clarke.    1892.    Pal.  N.  York,  voL 

VIIL,  pt.  1,  pL  10,  fig.  8,  and  expL  of  that 

plate. 

Mr.  Schuchert  hae  identified  with  this  variety  of  0,  Chemttngensis  a 
few  specimens  which  he  collected  in  the  "  Upper  and  Lower  third  of  the 
section"  at  Bartlett's  Mills,  in  1895,  and  since  then  similar  specimens  have 
been  collected  by  Mr.  Kernahan  and  Mr.  Walker  at  the  sam^B  locality. 

Orthothstcs  anomalus,  a.  Winchell.     (Sp.J 

Cfrania  ( PteudoeraniaJ  anomala^  Winchell.    1866.    Rep.  Lower  Penins.  Mioh.,  p;  92. 
Pseudocrania  anomala.  Miller.    1888.    N.  Amer.  Geol.  and  Palseont.,  p.  366. 

Bartlett's  Mills,  in  the  "  Middle  third  of  the  section,"  G.  Schuchert, 
1895  :  two  specimens  which  were  identified  by  Mr.  Schnchert^  and  are  No. 
26,558  of  the  United  States  Museum  Catalogue  of  Invertebrate  Fdssilft. 

Chonbtbs  vicina,  Castelneau.    (Sp.) 

Leptcena  vicina^  Castelneau.    1843.    Essai  sur  le  Syst.  Silur.  de  TAm^r.  S^ptentr.,  p.  39. 
Chonetet  dejecta,  HalL    1857.    Tenth  Rep.  N.  Y.  St  Cab.  Nat.  Hist.,  p.  149. 
CkoneUsgibboaa,  Hall.     1857.     Ibid.  p.  145. 

ChonetiM  dejitcta,  HalL    1867.    Pal.  N.  York,  voL  IV.,  p.  126,  pL  21,  figs.  7,  8. 
ChtmeUB  rieimM,  Schuchert.    1897.    SyAope.  Amer.  Foes.  Brachiop.,  p.  180. 

"  Thedford  and  Bartlett's  Mills,  in  the  Low^r  third  of  the  section,"  C. 
Schuchert,  1895 :  several  specimens,  identified  by  Mr.  Schuchert  and 
labeUed  No.  25,561,  United  States  National  Museum  Catalogue  of 
Invertebrate  Fossils. 

Although  well  preserved  and  almost  perfect  specimens  of  Chonetes  are 
abundant  in  the  shales  of  the  Hamilton  formation  at  Thedford  and  Bart- 
lett's Mills,  the  number  of  species  of  that  genus  that  is  represented  in 
these  shales  is  still  very  doubtful.  E.  Billings,  in  his  paper  *'  on  the 
Devonian  fossils  of  Canada  West/'  published  in  1860,  identifies  ChoneUa 
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hemispJioericcL,  Hall,  as  occurring  in  the  Oriskany  sandstone  and  Cornife- 
rous  limestone  of  Ontario,  but  does  not  attempt  to  determine  any  of  the 
species  from  the  Hamilton  formation  of  that  province.  Professor  H.  A« 
Nicholson,  in  his  first  "Report  upon  the  Palaeontology  of  the  Province  of 
Ontario,"  published  in  1874,  identifies  Chonetes  linecUa^  (Conrad  not 
y  anuzem)  (7.  acittUa^  Hall,  and  (7.  lepida^  Hall,  as  occurring  in  the  Ham- 
ilton formation  of  that  province,  but  thinks  that  C  Upida  may  be  the 
young  of  C,  scitiUa.  It  seems  doubtful,  also,  whether  the  distinction 
between  the  specimens  from  this  formation,  which  Nicholson  refers  to  C 
lineata  and  C,  scittUa,  can  be  maintained.  In  the  second  part  of  this 
volume,  published  in  1889,  (p.  113)  the  writer  identified  a  specimen  from 
Bartlett's  Mills  with  the  C.  cariruita  (or  coronata)  of  Conrad,  and  similar 
specimens  have  since  been  collected  at  that  locality.  Mr.  Schuchert 
informs  the  writer  that  the  species  which  he  found  at  Thedford  and  Bart- 
lett's Mills  are  (7.  scittdaj  C,  coronata  and  G.  vicina, 

Chonetes  lineata  (?)  Conrad. 

.Ch<meU8  lineata^  Nicholson.    1874.    Rep.  Pal.  Prov.  Ont.,  p.  73. 

Calvin.    1888.    Amer.  Geologist,  Vol  I.,  p.  83. 


II  M 


"Abundant  in  the  Hamilton  Formation  of  Bartlett's  Mills,  near 
Arkona,  in  the  Township  of  Bosanquet,''  Nicholson.  "  Lower  division 
of  the  Hamilton  Group  on  the  Riviere  aux  Sables."  Calvin.  See  the 
remarks  upon  the  preceding  species. 

Strophalosia  radicans,  a.  Winchell.  (Sp.) 

Crania  radieans,  A.  Winchell.  1866.     Rep.  Lower  Penins.  Mich.,  p.  92. 
Strophalosia  radicans,  Beecher.  1890.   Am.  Joum.  Sc  and  Arts,  Ser.  3,  voL  XL.,  p.  243, 

pi.  9,  figs.  14-17. 

Thedford,  in  the  ''Middle  third  of  the  section",  C.  Schuchert,  1895  :  two 
attached  valves,  showing  the  slender  processes  radiating  therefrom,  and 
parasitic  upon  a  badly  preserved  shell  of  a  Platyceraa  or  Platyostoma. 
Identified  by  Mr.  Schuchert,  and  labelled  United  States  National  Mus- 
eum Catalogue  of  Invertebrate  Fossils,  No.  26,565. 

Strophalosia TRUNCATA  (1)  Hall.  (Sp.) 

Proditetella  (Strophalosia J  trimeata  f^JJaW^  Whiteaves.    1889.     This  voL,  pt.  2,  p.  112,  pL 

16,  figs.  1  and  2. 

A  few  specimens  of  a  little  spinose  Strophalosia  from  Thedford  and 
Bartlett's  Mills  were  identified  with  the  ProducteUa  truncctta  of  Hall,  in 
the  second  part  of  this  volume,  on  the  authority  of  Professor  R.  P.  Whit- 
field, who  had  kindly  compared  them  with  authentic  examples  of  that 
species.     Mr.  Schuchert,  however,  in  his  MSS.  list  of  fossils  from  these 
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localities,  makes  the  foUowiiig  remarks  upon  similar  specimens  collected 
by  himself.  *'  I  believe  this  species  to  be  distinct  from  S.  truncaUi,  It 
differs  from  S,  productoides  in  that  the  dorsal  valve  is  not  spinose.  S, 
roekfordensis  has  a  lamello^e  dorsal  valve  and  is  different  in  shape." 

Orthis  (Rhipidomella)  Penelope,  Hall. 

Orthis  Penelope,  Hall  1860.    Thirteenth  Rep.  N.Y.  St.  Cab.  Nat.  Hist.,  p.  79,  figs.  1 

and  2. 

HaU.    1867.    Pal.  N.  York,  Vol.  IV.,  p.  50,  pi.  6,  figs.  2,  a-m, 
II  11  ..      1883.    Second  Ann.  Rep.,  N.Y.  St.  Geologist,  pi.  36,  figs.  6-18.| 

JShipithmdla  Penelope,  Hall  and  Caarke.    1892.      Pal.  N.  York,  Vol.  VIIL,  pt.  I,  pp. 

211  and  225,  pi.  6,  figs.  6-13  ;  and  pi.  6  A,  fig.  10  (711). 

Specimens  of  a  large  Orthis  (or  RhipidomeUa),  from  Bartlett's  Mills 
and  Stony  Point,  Lake  Huron,  are  identified  by  Mr.  Schuchert  with 
Hall's  0,  Penelope^  but  they  appear  to  tfaie  writer  to  be  merely  a^ult  or 
large  examples  of  0,  Vanuxemi,  Hall.  0,  Penelope  is  probably  only  a 
synonym  of  0.  Vctnuxemi^  and  Mr.  Schuchert -admits  that  these  two  forms 
*'  appear  to  intergrade." 

Pektamerblla  Pavilionensis  (?)  Hall. 

Peniamerus papai<men8is.  Hall   1860.    Thirteenth  Rep.  N.Y.  St.  Cab.  Nat.  Hist.,  p.  86. 

Pentameralla  papUionensit,  Hall.    1867.  PaL  N.  York,  Vol.  IV.,  p.  877,  pi.  68,  fig8.28-37. 

PentamertUa  pavUiimennt,  Hall  and  Clarke.  1893.    Pal.  N.  York,  Vol.  VIIL,  pt.  2,  p. 

245,  pi.  71,  figs.  30  and  31. 

• 
Six  specimens  which  are  too  small  or  too  imperfect  to  be  determined 

with  much  certainty,  but  which  are  probably  referable  to  this  species, 
have  recently  been  collected  at  Thedford  by  Mr.  Kernahan.  Three  of 
these  have  both  valves  more  or  less  well  preserved,  the  others  being  imper- 
fect single  valves,  but  none  of  them  show  any  indication  of  a  fold  or  sinus. 
The  most  perfect  of  these  specimens,  which  is  about  ten  millimetres  and 
a  half  in  length,  and  twelvie  mm.  in  breadth,  has  about  eight  subangular 
plications  on  each  valve,  which  do  not  reach  to  the  beak.  In  a  larger  but 
very  imperfect  ventral  valve,  the  plications  are  more  feebly  marked  and 
nearly  marginal,  and  the  length  is  apparently  a  little  greater  than  the 
height.  Some  of  these  specimens  are  very  similar  to  the  shell  which 
Owen  figures  on  Plate  3  A,  fig.  1,  of  the  Illustrations  to  his  *'  Report 
of  a  Geological  Survey  of  Wisconsin,  Iowa  and  Minnesota,"  which  Mr. 
Schuchert  identifies  with  Pentamerella  dttbia,  Hal),  but  in  that  species 
the  surface  is  said  to  be  "  marked  by  from  fourteen  to  twenty  or  more 
plications." 

Gypidula  L:«viuscula,  Hall. 

Qypidula  Uevirucula,  Hall.    18G7.    Pal.  N.  York,  vol.  IV.,  p.  381,  pi.  58,  figs.  22  and  23. 

Hall  and  Clarke.    1893.    Pal.  N.  York,  vol.  VIIL,  pt.  2,  p.  248,  pi 
72,  figs.  26  and  26. 
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Two  specimens,  which  Mr.  Schuchert  says  *'  differ  somewhat  from  Iowa 
specimens  of  O.  Icevitiscula  "  in  having  faint  indications  of  plications  along 
the  middle  of  the  anterior  margin,  were  collected  by  him  at  Thedford,  in 
the  "Middle  third  of  the  section''  in  1895.  They  are  labelled,  United 
States  National  Museum  Catalogue  of  Invertebrate  Fossils,  No.  26,509. 
A  few  typical  examples  of  this  species  have  since  been  collected  at  the 
same  locality  by  Mr.  Kernahan. 

CAMAftOTCECHIA  SaPPHO,  Hall. 

SkynchoneUa  Sappko,  Hall.  1S60.    Thirteenth  Rep.  N.  York  St.  Cab.  Nat  Hist,  pi  87. 
Rhpnchondia  {Stenoeitnta)  SapphOy  Hall.  1867.   Pal.  N.  York,  vol.  IV.,  p.  840,  pi.  54,  6g8. 

9SAS, 
Bhpnehondla  Sappho,  Herrick.  1888.     Bull.  Deniaon  Univ.,  voL  IIL,  p.  40,  pL  5,  fig.  1 ; 

and  pi.  7,  fig.  25. 
Oamarotaehia  Sappho,  Hall  and  Clarke.  189$.  Pal.  N.  York,  voL  Till.,  pi.  2,  p.l92,  i^ 

57,  figs.  10-14. 

Thedford,  ih  the  '*  Middle  third  of  the  section,"  C.  Schuchert,  1895  :  one 
crushed  and  distorted  specimen,  which  is  identified  with  this  species  by 
Mr.  Schuchert.  It  is  No.  26,564  of  the  Catalogue  of  Invertebrate  Fos- 
sils in  the  United  States  National  Museum. 

Camarotcechia  Hobsfordi,  Hall. 

BhynehoneUa  Hortfordi,  HalL  1860.    Thirteenth  Rep.  K.  York  St  Cab.  Nat.  HisL,  p. 

87. 
Bhynohoneila  {Stenocitma)  ffor^ordi,  HalL    1867.    PaL  N.  York,  voL  IV.,  p.  389,  pL  54, 

figa.  24-32. 
Camarolaehia  Bortfordi,  Hall  and  Clarke.    1894.   PaL  N.  York,  toL  Vllt.,  pt.  2,  p.  192, 

pL  67,  figa.  7-9. 

A  few  specimens  of  this  shell  have  been  collected  at  Thedford  and 
Bavenswood  by  the  Rev.  Hector  Currie,  and  at  Thedford  by  Mr.  Kerna- 
han, but  the  species  seems  to  have  been  first  recognized  in  Canada  by 
Mr.  Schuchert. 

Camarotcechia  Thbdfordensis.    (Nom.  prov.) 

Plate  48,  figs.  11, 11a  and  lU. 

Perhaps  a  diminutive  stratigraphical  variety  of  Camarvkechia 

SiUingsi,  Hall. 

Cfr.  Mynchonella  Thalia,  Billings.    1860.    Canad.  Joum.,  vol.  V.,  p.  272,  figB.  23-25. 

But  not  R  Thalia,  dX)rbigny,  1847. 
H  M  II  1863.    GeoL  Canada,  p.  370,  fig.  386. 

ShynrhoneUa  {SUnoeitnui)  BilUngti,  HalL  1867.    PaL  N.  York,  voL  lY.,  p.  836, 

pi.  54,  figs.  9-13. 
(hmaroiachia  BiUingn,  Hall  and  CUrke.  1893.    Jhid.,  voL  YIII.,  pt  2,  p.  192» 

pL  57,  fig.  3. 
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Shell  very  similar  to  the  C.  BUlingn  of  the  Corniferous  limestone  in 
general  shape  and  surface  ornamentation,  but  differing  therefrom  persis- 
tently in  its  much  more  diminutive  size,  and  more  compressed  valves. 
The  larg0»t  specimens  that  the  writer  has  seen  are  three  collected  at 
Thedford  by  the  Rev.  Hector  Currie  in  1882,  which  are  of  the  following 
dimensions  in  millimetres.  No  1,  length  5,  breadth  7 ;  No.  2,  length 
6-5,  breadth  6*25 ;  No.  3,  length  5*5,  breadth  6.  Average  examples, 
which  appear  to  be  adult,  are  not  quite  so  large.  On  the  other  hand,  two 
of  the  largest  examples  of  C  Billingai  in  the  Museum  of  the  Survey 
measure,  the  one  8*25  mm.  in  length  by  10*75  in  breadth,  and  the  other 
8  mm.  in  length  by  9*5  in  breadth. 

Abundant  at  Thedford,  where  specimens  have  been  collected  by  the 
Rev.  Hector  Currie,  Mr.  Kernahan,  Mr.  Kearney,  Mr.  Macintosh  and 
Mr.  Schuchert. 

In  a  previous  list  of  the  fossils  of  this  formation  the  three  specimens 
collected  by  Mr.  Currie  in  1882  were  regarded  as  a  small  form  of  (7. 
Billingsi,  but  the  subsequent  examination  and  study  of  more  than  a 
hundred  and  fifty  specimens  has  thrown  considerable  doubt  on  the  cor- 
rectness of  this  conclusion.  tJnder  the  circumstances  it  seems  desirable 
to  distinguish  these  little  shells  by  a  local  and  provisional  name,  as  they 
seem  to  bear  about  the  same  relation  to  the  typical  C.  Billingai  that  it 
does  to  C  Horajordij  or  that  C.  Teihy$  does  to  C.  Sappho, 

Leiorhtnchus  iris?  Hall. 

Ofr.  Leiarhynekua  iri8,  HaU.    1867.    Pal.  N.  York,  vol.  IV.,  p.  360,  pi.  56,  figs!  41-43. 

In  1895,  Mr.  Schuchert  collected,  at  Thedford,  a  somewhat  imperfect 
specimen  of  a  small  rhynchonelloid  shell,  which  he  refers  to  this  species, 
but  with  some  doubt  This  specimen  is  No.  26,504  of  the  United  States 
National  Museum  Catalogue  of  Invertebrate  Fossils,  and  two  similar  but 
more  perfect  specimens  have  since  been  collected  by  Mr.  Kernahan  at  the 
same  locality.  On  the  ventral  valve  of  each  of  these  specimens  there  are 
two  distinct  longitudinal  subangular  plications  in  the  sinus  and  two  on 
each  side  or  six  in  all,  and  on  the  dorsal  three  well  marked  plications  on 
the  mesial  fold  and  two  fainter  ones  on  each  side,  or  seven  in  all.  None 
of  these  plications  extend  quite  to  the  beak.  Hall's  description  of  L,  iris 
does  not  give  .the  number  of  plications  on  either  valve,  but,  if  his  figures 
of  that  species  are  correct,  there  would  appear  to  be  ten  or  twelve  plica- 
tions on  the  ventral  valve  and  ten  on  the  dorsal. 

PUGNAX   ReRKAHANI.      (N.  Sp.) 

Shell  very  small  for  the  genus,  varying  in  marginal  outline  from  subo- 
vate  and  a  little  longer  than  wide,  to  subpentagonal  or  nearly  circular 
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and  as  wide  or  a  little  wider  than  long,  strongly  convex,  some  specimens 
being  higher  or  deeper  than  broad,  most  prominent  on  the  dorsal  side 
anteriorly,  subtrigonal  in  a  full  edge  view,  and  truncated  in  front. 

Ventral  valve  shallower  than  the  dorsal,  regularly  convex  in  the 
umbonal  region  and  for  about  one  half  its  length,  but  impressed  anteriorly 
with  a  rather  short  mesial  sinus  which  is  bounded  on  each  side  by  a  short 
subangular  ridge.  At  the  front  margin  of  this  valve  the  mesial  portion 
is  prolonged  and  bent  abruptly  inward,  and  the  lateral  portions  are 
minutely  serrate  or  denticulate,  there  being  apparently  three  minute 
denticles  on  each  side  of  the  sinus.  Beak  of  the  ventral  prominent,  acute, 
and  but  slightly  incurved,  the  deltidium  apparently  longer  (or  higher) 
than  wide. 

Dorsal  valve  faintly  plicated  in  the  median  line  anteriorly,  the  fold 
being  longitudinally  depressed  in  the  middle  and  bounded  on  each  side 
by  a  short  subangular  longitudinal  groove,  which  widens  outward  and  is 
followed  by  a  short  subangular  lateral  plication. 

In  addition  to  the  coarser  markings  already  described,  the  surface  is 
ornamented  with  fine  lines  of  growth  which  are  too  small  to  be  visible 
without  the  aid  of  a  lens.  Over  most  of  the  surface,  they  are  compara- 
tively few  and  distant,  but  close  to  the  anterior  margin  they  are  very 
numerous  and  densely  crowded. 


a. 


b.  c. 


Fio.  3.    Pugnax  Kemakani,  a,  Dorsal  view,r-6,  edge  view,— and  c, 
front  view,  of  an  adult  specimen,  in  outline  and  of 
twioe  the  natural  size. 

Characters  of  the  interior  of  the  valves  unknown. 

Dimensions  of  the  largest  specimen  known  to  the  writer :  maximum 
length  6*5  mm.;  greatest  breath,  5*4  mm.;  maximum  height  or  depth, 
6*1  mm. 

A  few  specimens  of  this  small  and  evidently  very  distinct  ribless  species 
have  recently  been  collected  at  Thedford  by  Mr.  Kernahan  and  Mr. 
Macintosh,  who  have  kindly  presented  three  to  the  Museum  of  the  Survey, 
and  by  Mr.  Schuchert. 

Cyclorhina  nobilis,  Hall. 

Bhynchotpira  nobilis.  Hall.    1860.    Thirteenth  Rep.  N.  York  St.  Gab.  Nat.  Hist.,  p.  83. 
Trematospira  ?  nobUUy  HaU.    1867.     Pal.  N.  York,  vol.  IV.,  p.  412,  pi.  63,  figs.  33—36. 
Hetzia.  (TrematospiraJ  TUjhUis,  Whiteavee.     1887.     This  volume,  (advance  sheets),  p.  116. 
Cyclorhina  nobUU,  Hall  and  Clarke.    1893.    Pal.  N.  York.,  vol.  VIII,  pt.  2,  p.  207,  pL 

61,  figs.  1—12. 
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This  fine  species,  which  is  not  uncommon  in  the  neighbourhood  of 
Thedford,  is  the  type  of  Hall  and  Clarke's  genus  Cydorhina^  published 
in  1893. 

EUNELLA  HARMONIA,  Hall. 

Terebr<a%da  harmonia^  Hall.    1867.     Pal.  N.  York,  vol.  IV.,  p.  388,  pi.  60,  figs.  11—16. 
II  n  Nettelroth.    1889.    Kentucky  Foasil  Shells,  Mem.   Kent   Geol. 

Surv.,  p.  154,  pi.  17,  fig«.  1 — 4. 
Eunella  harmchM,  Hall  and  Clarke.     1893.     Pal.  N.  York,  vol.  VIII,  pt.  2,  p.  290,  pi. 

80,  figs.  33-35. 

''  Middle  third  of  the  section  at  Bartlett's  Mills/'  C.  Schuchert,  1895  i 
three  specimens  which  Mr.  Schuchert  identifies  with  this  species,  and 
which  the  writer  has  had  the  opportunity  of  studying. 

Eunella  simulator,  Hall. 

TerOmUuta  simulator,  Hall.    1867.    Pal.  N.  York,  vol.  IV.,  p.  391,  pL  60,  figs.  69—70. 
Eunella  fim^dator.  Hall.    1893.    Rep.  St  Geol.  N.  York,  vol.  IL,  p.  862,  fig.  496;and  pL 

52,  fig.  29;  also  fig.  24  of  expL  of  that  plate. 
TerebrattUa  {Eunella)  simulator.  Hall  and  Clarke.     1894.    Pal.  N.  York,  vol.  VIII.,  pt. 

2,  p.  290,  fig.  209. 
Eunella  simulator,  Hall  and  Clarke.     1894.      lb.,  pL  80,  fig.  27,  and  expL  of  that  plate. 

The  original  description  and  figures  of  this  species  were  based  upon  a. 
"  specimen  received  from  Dr.  Rominger,  collected  in  the  Hamilton  group- 
at  Widder,  Canada  V7est,"  or,  as  it  is  now  called,  at  Thedford,  Ontario. 
E,  simulator  would  seem  to  be  quite  a  rare  shell,  as  it  has  not  been  recog- 
nized by  the  writer  in  any  of  the  Survey  collections,  nor  in  any  of  the 
local  collections  at  Thedford,  and  Mr.  Schuchert  did  not  find  it  at  that 
locality  nor  at  Bartlett's  Hills. 

'      Eunella  attbnuata.     (N.  Sp.) 


a.  h. 

Fig.  4.    Eundla  attenuata.    a.  Dorsal,  and  h,  edge  view,  of  an  adult 
Hpecimen,  in  outline  and  of  twioe  the  natural  rise. 

Shell  elongated,  compressed,  the  maximum  thickness  through  the  closed 
valves  being  little  more  than  one  half  of  their  greatest  breadth,  narrowly 
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subovate,  longer  than  broad  and  broadest  in  advanoe  of  the  midlength, 
but  concavely  and  shal lowly  emarginate  in  the  micidle  in  front  (when 
adult),  and  attenuate  behind,  the  marginal  outline  being  quite  petaloidaL 

Ventral  valve  with  a  straight,  erect  slender  beak,  which  is  subangular 
on  each  side,  its  apex  truncated  and  perforated,  its  deltidial  area  narrow 
and  bounded  by  two  slightly  divergent  lines.  Dorsal  valve  a  little  shorter 
posteriorly  than  the  ventral,  with  a  slightly  smaller  and  entire  incurved 
beak. 

Surface  practically  smooth,  though  concentric  lines  of  growth  are  visible 
in  some  specimens  when  examined  with  a  lens :  shell  structure  minutely 
punctate.     Characters  of  the  interior  of  the  valves  unknown. 

Dimensions  of  an  apparently  adult  specimen :  maximum  length,  10-8 
mm.;  greatest  breadth,  7 '0  mm. ;   maximum  thickness,  3*8  mm. 

Apparently  not  very  uncommon  at  Thedford  and  Bartlett's  Mills,  in 
the  '^  Middle  third  of  the  section."  Specimens  in  the  Museum  of  the  Survey 
were  collected  at  one  or  other  of  these  localities  by  the  Rev.  Hector 
Currie  and  Rev.  J.  M.  Goodwillie  in  1882,  and  by  Mr.  Kemahan  in 
1896.  The  writer  is  informed  by  Mr.  Schuchert  that  he  has  seventeen 
specimens  of  this  species  from  these  localities. 

GRANiEKA  ROMINGERI,  Hall.  * 

Terebratula  Ramingeri,  Hall.    1863.    Sixteenth  Rep.  N.  York  St.  Cab.  Nat.  Hist.,  p. 48, 

figs.  22  &  23. 
Terebraiula  Momingen,  Hall    1867.   Pal  N.  York,  vol  IV.,  p.  889,  pi.  60,  figs.  17-25, 

66  &  67. 
..  ..  Nettelroth.    1889.     Kentucky  Foseil  Shells,  Mem.  Kent.  Geol. 

Surv.,  p.  156,  pi.  16,  figs.  20-22.       ^ 
Cranama  BominffeH,  Hall  and  Clarke.     1893.    Pal.  N.York,  toL  VIIL,pt.  2,  p.  297,  fig. 

215  ;  and  pi.  80,  figs.  13-19. 

Same  horizon  and  localities  as  for  the  last  species.  It  seems  to  be 
rather  abundant  at  Thedford,  where  it  was  first  recognized  by  Mr. 
Schuchert. 

Tropidoleptus  carinatus,  Conrad.    (Sp.) 

Strophaniena  earineUa,  Conrad.    1839.    Third  Ann.  Rep.  N.  York  GeoL  Surv.,  p.  64. 
TropidoUptus  caHnatui,  Hall     1857.    Tenth  Rep.  N.  York  St.  Cab.  Nat.  HiMt.,  p.  151, 

figs.  1  &  2 :  &  (1859)  Twelfth  do.,  p.  31,  figs.  1-4. 
ti  11  Rogers.     1858.    Geol.  Pennsylv.,  vol.  II.,  pt.  2,  p.  828,  fig.  672. 

Hall.  1867.  Pal.  N.  York,  vol  IV.,  p.  407,  pL  62,  figs.  2  &  8. 

Meek  and  Worthen.  1868.  Geol.  Surv.  Illinois,  yd.  Ill,  p.  427, 
pi.  13,  fig.  2. 
It         Rathban.    1874.    Bull.  Buffalo  Soc.  Nat.  Sc.,  1,  p.  254,   pi.  9, 
figs.  1,  9, 10,  26. 


II  II 

II  It 


II 
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Tropiddeptut  cariruUuSf  Nettelroth.    1889.     Kentucky  Fossil  Shells,  Mem.  Kent  Geol. 

Surv.,  p.  146,  pi.  17,  figs.  14  &  15. 
II  ti  A.  Ulrich.    1892.     NeuesJahrb.  fur  Min.,  Geol.,  and  Palseont, 

Beilagebuid,  VIII.,  p.  73,  pL  4,  figs.  32-34. 
.1  M  Hall  and  Clarke.    1893.   Pal.  N.  York,  vol.  VIIL,  pt.  2,  p.  304, 

figs.  227  and  228;  and  pL  82,  figs.  26-36. 

A  few  specimens  of  this  widely  distributed  brachiopod  have  recently 
been  collected  at  Thedford.  They  are  rather  similar  in  shape  and 
sculpture  to  Stropheodonta  pliccUa^  which  occurs  at  the  same  locality  and 
geological  horizon,  but  the  latter  shell  has  a  long  and  transversely  stri- 
ated cardinal  area  and  its  test  is  impunctate. 


Atbypa  spinosa,  HalL 

Atrypa  spimota^  HaU.    1843.    Geol.  N.  York,  Rep.  Fourth  Distr.,  p.  200,  figs.  1  and  2. 

Atrypa  dumota.  Hall.    1843.    Ibid.,  p.  271,  fig.  1. 

Atrvpa  atpera,  Hall.    1867.    Tenth  Rep.  N.  Y.  St.  Cab.  Nat.  Hist.,  p.  168. 

It         H         Rogers.    1858.    GeoL  Pennsylv.,  vol.  II.,  pt.  2,  p.  828,  figs.  671. 
Atrjfpa  tpinota^  val  OA/xro,  Hall.      1867.    Pal.  N.  York,  vol.  IV.,  p.  322,  pi.  63  A,  figt. 

1-14, 18,  24  and  26. 
Atrypa  atpera.  Meek.    1868.    Trans.  Chicago  Ac.  Sc.,  vol.  I.,  p.  96,  pi.  13,  fig.  12. 
Atrypa  9pino$a,  Nicholson.    1874.    Rep.  Pal.  Prov.  Ontario,  p.  80. 

I.         Whitfield.    1882.    GeoL  Wisoons.,  vol.  IV.,  p.  333,  pi.  26,  figs.  7  and  8. 
^tr^pa  <u|p0ra,  Nettelroth.    1889.    Kentucky  Fossil    Shells,  Mem.  Kent.  Geo).  Surv., 

p.  88,  pL  14,  figs.  1-11. 
Atrypa  reticularis,  var.  aspera,  Whiteaves.    1891.    This  vol.,  pt.  3,  p.  229 ;  and  (1892) 

pt.  4,  p.  289. 
Atrypa  nnnoM,  Hall  and  Clarke.    1896.    Pal.  N.  York,  vol.  VIIL,  pt.  2,  pi.  66,  figs. 

21and22. 
M  11  Schuchert.    1897.    Synops.  Amer.  Foss.  Brachiop.,  p.  166. 

A  shell  which  Mr.  Billings  calls  a  coarse-ribbed  variety  of  Atrypa 
reticularis  is  6gured  as  one  of  the  characteristic  fossils  of  the  Hamilton 
formation  of  Ontario,  on  page  384  of  the  "Geology  of  Canada ''  (1863), 
and  a  single  specimen,  collected  at  Thedford  by  Mr.  B.  Macintosh  in 
1895,  has  been  identified  with  the  A,  spinosa  of  Hall  by  Mr.  Schuchert. 
In  two  previous  parts  of  this  volume  A.  spinosa  was  regarded  as  syno- 
nymous with  the  Atrypa  reticularis^  var.  aspera  of  European  palaeontolo- 
gists, but  as  A.  spinosa  is  still  regarded  as  a  valid  species,  the  writer  has 
thought  it  better  to  retain  that  name  for  the  present  and  to  give  only 
American  references.  Thus,  the  Rev.  Q.  F.  Whidbome,  in  the  third 
part  of  the  second  volume  of  his  Monograph  of  the  Devonian  Fauna  of 
the  South  of  England,  published  by  the  Palseontographical  Society  in 
1893,  makes  the  following  remark  in  reference  to  Atrypa  aspera  (Schlo- 
theim).  *^  Atrypa  spinosa.  Hall,  A,  hystrixy  Hall,  and  A.  aspera,  v.  ocd- 
dsnkdis,  Hall,  do  not  seem  to  me  to  be  identical  with  this  species,  but 
olosely  allied.''     Professors   Hall   anfl   Olarke,   also,   in  1805,  in  their 
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explanation  of  Plate  55  of  the  second  part  of  the  eighth  volume  of  the 
PalsBontologj  of  New  York,  retain  the  name  Atrypa  apinosa  for  speci- 
mens from  the  Hamilton  formation  of  that  state,  though,  on  page  172  of 
the  same  volume  they  expressly  state  that  '*  the  A.  svinosa  of  the  Hamil- 
ton shales  is  but  an  A,  cupera  with  the  lamellte  enfolded  into  tubular 
spines." 

Spirifera  pennata,  Atwater.     (Sp.) 

Terebratula  pennata,  Atwater.    1820.     Am.  Joum.  Sc.  and  Arts,  voL  11. ,  p.  244,  pi.  1, 

figs.  2  and  3. 
DeUhyrit  miicranata^  Conrad.     1841.    Fifth  Ann.  Rep.  Geol.  Surv.  N.  York,  p.  54. 

II  .t  Vanuxem.    1842.     Geol.  N.  York,  Rep.  Third  Distr.,  p.  150,  fig.  3. 

•I  1.  Hall.   1843.    Geol.  N.  York,  Rep.  Fourth  Diatr.,  p.  198,  figs.  2,  3 ; 

p.  205,  fig.  3,  (non  p.  270,  fig.  3). 

Hall.     1862.    Fifteenth  Rep.   N.  Y.  St.  Cab.   Nat.  Hist,,  pL  11, 
fig.  18. 
Spirifer   mueronata,  Billings.    1856.     Canad.  Nat  and  Geol.,  vol.  I.,  p.  474,  pL  7,  figs. 

9  and  10.^ 
Spirifera  mueronata^  milmge,    1861.     Canad.  Joum.,  N.8.,  voL  VI.,  p.  251,  figs.  59-62. 
..  11  ti  1863.     Geol.  Canada,  p.  386,  figs.  424,  ani, 

„  „  Hall.    1867.    Pal.  N.  York,  vol.  IV.,  p.  216,  pL  34,  figs.  1-82 ;  and 

of  nume'  >ub  subsequent  American  palaeontologists. 

The  law  of  priority  w  ^uld  seem  to  require  the  adoption  of  the  specific 
name  prop(^ed  by  Atwater  for  this  well>known  fossil,  in  1820,  as  sug- 
gested by  Dr.  S.  A.  Miller. 

Spirifera  suRYTBiyES,  Owen. 

DeUhyrii  euruteinM,  Owen.     1844.     Rep.  Geol.  Expl.  Iowa,  Wisoona.  and  111.,  p.  69,  pL 

12,  fig.  9. 
Spirifer  euruteines,  Owen.     1852.    Greol.  Surv.  Wiscons.,  Iowa  and  Minn.,  p.  686,  pi.  3, 

figs.  2  and  6. 
Spirifer  parryanaj  HalL     1858.     Geol.  Surv.  Iowa,  vol.  I.,  pt.  2,  p.  509,  pL  4;  fig.  8. 
Spirifer  eapax,  HalL     1858.     Ibid.,  p.  520,  pi.  7,  fig.  7. 
Spirifera  Parrtfana,  Billings.     1861.    Canad.  Joum.,  vol.  VI,  p.  261,  figs.  77  and  78. 

..  u  ••  1863.    Geol  Canada,  p.  386,  fig.  422. 

Spififera  fomaeuktj  Meek  and  Worthen  (non  Hall),  1868.    Geol.  Surv.  DL,  vol.  III.,  p. 

433,  pL  13,  fig.  a 
Spirifera  Parrpana,  Hall.    1883.    Second   Ann.  Rep.  N.  T.  St.  Greologist,  pL  52,  figa.  8 

and  9. 
Spirifera  capax.  Hall.    1883.     Ibid.,  pi.  52,  figs.  15-17. 
?  Spirifera  Parryana,  Walcott.    1884.     Palseont.  Eureka  Distr.  Nevada,  p.  137,  pL  14,  fig. 

10. 
Spirifera  Parryana^  Calvin.    1888.    Bull.  Lab.  St  Univ.  Iowa,  p.  19. 
Spirifer  ParryanuB,  Hall  and  Clarke.    1893.    Pal.  N.  York,  vol.  VIII.,  pt  2,  pp.  29,  31, 

39,  pi.  22,  figs.  8,  9,  15-17. 
Stpirifer  euryteines,  Schuchert     1897.    Synops.  Amer.  Fods.  Brachic^.,  p.  389. 

E.  Billings  says  (op.  cit.y  1861 )  that  a  single  specimen  of  S,  Parryana  was 
collected  by  Mr.  C.  Robb  in  the  Hamilton  shales  at  Lowe's  Mill,  Town- 
ship of  Bosanquet,  but  no  other  specimens  of  that  species  have  been 
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found,  SO  far  as  the  writer  is  aware,  by  any  local  collector  in  the  Hamil- 
ton formation  of  Ontario.  In  the  Museum  of  the  Survey  there  are  two 
specimens  labelled  with  the  name  of  this  species,  and  as  having  been 
collected  by  Mr.  Robb  near  Thedford,  but  it  is  doubtful  whether  either 
of  them  is  the  specimen  figured  by  Mr.  Billings.  One  of  them  has  the 
surface  so  much  worn  that  the  finer  surface  markings  are  obliterated,  and 
the  other  looks  as  if  it  had  been  treated  with  acid.  Either  of  them  might 
as  well  be  referred  to  Spirifera  granulosa  (Conrad)  as  to  iS^.  Parryana. 

Sfirifera  audacula,  Conrad.     (Sp.) 

Ddthprit  audaculaj  Conrad.    1842.     Joum.  Ac.  Nat.  Sc.  Philad.,  vol.  VIII.,  p.  262. 

Ddthurit  mcdialis.  Hall.    1843.     Geol.  N.  Yoik,  Rep.  Fourth  Distr.,  p.  208,  fijp.  a 

Spirifer  Eatoni,  Hall.    1857.     Tenth  Rep.  N.  Y.  St.  Cab.  Nat.  Hist.,  p.  167. 

Spirifer  mcdialis,  Hall.    1857.     Ibid,,  p.  164,  fig.  1. 

Delthyri*  medialis,  Rogrers.    1858.   Geol.  Pennsylv.,  vol.  II.,  pt.  2,  p.  828,  fig.  669. 

Spirifera  medians.  Hall.    1867.     Pal.  N.  York,  vol.  IV.,  p.  227,  pi.  38,  figs.  1-25. 

Spirifera  medialis,  var.  Eatoni,  Hall.    1867.     Ibid.,  pi.  38,  figs.  12-18. 

Spirifera  audacula,  Whitfield.     1882.      Geol.  Wiacons.,  vol.  IV.,  p.  329,  pL  25,  figs.  25 

and  26. 
Spirifera  medialis,  Hall.    1883.     Second  Ann.  Rep.  N.Y.  St.  Geologist,  pi.  54,  figs.  1-13. 
M  >f         Nettelroth.     1889.     Kentucky     Fomil   Shells,  Mem.    Kent.     Geol. 

Surv.,  p.  125,  pi.  26,  figs.  2-5. 
Spirifer  audaculus.  Hall  and   Clarke.     1893.     Pal.  N.  York,  vol.  VIII.,  pt.  2,  pp.  29,  80 

and  31,  pi.  24,  figs.  1-13 ;  and  pi.  29,  fig.  5. 

Two  large  ventral  valves,  which  appear  to  be  referable  to  this  species, 
were  collected  at  Bartlett's  Mills  by  Dr.  H.  M.  Ami  in  188i5,  and  more 
recently,  two  small  but  perfect  specimens  of  the  same  shell  have  been 
collected  at  Thedford,  one  by  th"  Rev.  Hector  Currie  and  the  other  by 
Mr.  Kernahan. 

Spirifera  divaricata,  Hall. 

Spirifer  d^'varirata.  Hall.     ia57.     Tenth  Rep.  N.Y.  St.  Cab.  Nat.  Hist.,  p.  133. 
Spirifera  divaricata.  Hall.     1867.     Pal.  N.  York,  vol.  IV.,  p.  213,  pi.  32,  figs.  1-6. 

II  11         Nettelroth.     1889.     Kentucky  Fossil    Shells,    Mem.    Kent.    Geol. 

Surv.,  p.  113,  pi.  11,  figs.  6-11 ;  pi.  12,  figs.  5-11. 
Spirifer  divaricatus.  Hall  and  Clarke.    1893.     Pal.  N.  York,  vol  VIII.,  pt.  2,  pp.  24. 27, 

39,  pi.  38,  figs.  15-17. 

Thedford,  G.  Kernahan,  1897:  one  large  and  characteristic  specimen 
which  he  has  kindly  presented  to  the  Museum  of  the  Survey. 

Delthyris  consobrina,  d'Orbigny,     (Sp.) 

Dclthf/ris  ziczac.  Hall  (non  Roemer).  1843.     Geol.  N.Y.,  Rep.  Fourth  Distr.,  p.  200,  fig. 
*SfpiWf(Wo  ccmao^rina,  d'Orbigny.     18o0.     Prodr.  Paleont.,  vol  I.,  p.  98.' 
Spirifera  ziczac.  Hall.     18f)7.     Pal.  N.  York,  vol.  IV.,  p.  222,  pi.  35,  figs.  15-23. 
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Spiriferina  ?  ziezac,  Whitfield.    1882.    Geol.  Wiflcons.,  vol.  IV.,  p.  332,  pi.  25,  figs. 

23  and  24. 
Spirifera  ziczctc^  Hall.    1883.    Second  Ann.  Rep.  N.  York  St.  Geologist,  pi.  59,  fig.  9 

and  pi.  60,  fig.  18. 
Spirifera  consobrina^  Miller.     1889.     N.  Amer.  Geol.  and  Palseont,  p.  872. 
Spirifera  ziczac,  Whitfield.  1891.   Annals  N.  York  Acad.  Sc.,  vol.  V.,  p.  554,  pL  11,  fig.  la 

1896.     Geol.  Ohio,  vol.  VII.,  p.  448,  pi.  7,  fig.  13. 
Spirifer  c<msol/rinus,  Hall  and  Clarke.     1895.     Pal.  N.  York,  vol.  VIII.,  pt.  2,  pL  34, 

figs.  9-18  ;  and  pi.  37,  figs.  9  and  10. 
DeUhj/ris  eonsobrina,  Schuchert    1897.    Synops.  Amer.  Foes.  Brachiop.,  p.  206. 

A  few  specimens  of  this  shell  were  collected  at  Thedford,  in  the 
"  Middle  third  of  the  section/'  hy  Mr.  Schuchert  and  Mr.  Kernahan  in 
1895,  but  the  species  was  first  recognized  at  this  locality  by  Mr. 
Schuchert. 

Keticularia  fimbriata,  Conrad.     (Sp.) 

DeUkyrit  fimbriatust  Conrad.    1842.     Joum.  Acad.  Nat.  Sc.  Philad.,   vol.  VIIL,  p.  263L 

HalL     1843.     Geol.  N.  York,  Rep.  Fourth  Distr.,  p.  208,  fig.  10. 
Spirifer fimbriatuSt  Hall.     1858.     Geol.  Surv.  Iowa,  vol.  I.,  pt.  2,  p.  505,  pi.  4,  fig.  5. 
II  I.  Billings.    1861.    Ganad.  Joum.,  vol.  VI.,  p.  257,  figs.  68-70. 

••  n  n  1863.    Geol.  Canada,  p.  372,  fig.  393. 

Spirifera  fimhriata.  Hall.     1867.     Pal.  N.  York,  vol.  IV.,  p.  214,  pL  33,  figs.  1-11. 
Spirifer  compactus.  Meek.     1868.     Trans.  Chicago  Acad.  Sc.,  vol.  I,  p.  102,  pi.  14,  fig.  11. 
Spirifer  {Jifartinia)  Miehardsoni,  Meek.     1868.     P>id.f  p.  104,  pi.  14,  fig.  2. 
Spirifera  fimhriata.  Hall.     1883.     Second  Ann.  Rep.  N.  Y.  St.  Geol., pi.  61,  figs.  17-22. 
Spirifera  Conradana,  S.  A.  Miller.     1883.     Am.  Paleeoz.  Foss.,  2nd.  Ed.,  p.  372. 
Spirifera  (Martiniaj  undifera,  Waloott.     1884.     Mon.  U.S.  Geol.  Surv.,  vol.  VIIL,  pi. 

3,  figs.  3-6  ;    and  pi.  14,  fig.  11. 
Spirifera  Conradana^  Nettelroth.    1889.    Kentucky  Fossil  Shells,  Mem.  Kent  Creol. 

Surv.,  p.  110,  pi.  7,  figs.  11-13. 
Spirifera  (M,  J  MichardsorUyWhiteskves.     1891.     This  volume,  pt.  3,  p.  226;  and  (1892) 

pt.  4,  p.  287,  pi.  37,  fig.  7. 
Spirifera  fimbriata^  Whiteaves.     1892.     This  volume,  pt.  4,  p.  286. 
Spirifer  pnbriatut,  Hall  and  Clarke.     1893.    Pal.  N.  York,  vol.  VIIL,  pt.  2,  pp.  17,  20, 

21,  33  and  37,  pi.  36,  figs.  17-22  ;  and  pi.  38,  figs.  9  and  10. 
Itetieularia  fimbnata  (Conrad)  Schuchert.    1897.    Synops.  Amer.  Foss.  Brachiop.,  p. 

342. 

With  the  exception  of  the  last  reference,  the  foregoing  list  of  synonyms, 
with  references^  though  differently  arranged,  is  quoted  from  Mr.  Schu- 
chert's  excellent  and  most  useful  ''  Synopsis  of  American  Fossil  Bra- 
chiopoda,'^  published  as  "  Bulletin  of  the  United  States  Geological  Survey, 
No.  87."  On  page  342  of  that  publication,  the  following  observations 
are  made  on  R,  fimbriata :  "  Mr.  Walcott  is  correct  in  regarding  this 
species  the  same  as  Spirifer  undif&msy  Koemer.  Conrad's  species,  how- 
ever, was  published  in  1842,  while  that  of  Roemer  is  two  years  later,  or 
in  1844.  S.  Richardaoni  is  a  young  specimen  of  S,  compacted  which  Mr. 
Walcott  has  shown  to  be  a  synonym  for  ^S'.  undi/enis" 
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Athyris  spiriferoides,  Eaton.     (Sp  ) 

Terebratula  spiriferoidei^  Eaton.     1831.     Am.  Journ.  Sc.  and  Arts,  vol.  XXI.,  p.  137. 

1832.     Geolo^cal  Text-book,  p.  46. 
Atrypa  concentrica^  Conrad.     1838.     Ann.  Rep.  Geol.  Surv.  New  York,  p.  IIL 

"  *'         Hall.     1843.     Geol.  N.  York,  Rep.  Fourth  Distr.,  p.  198,  fiff.  5. 

Spirt fera  ipiriferoide*^  Hall.     1857.    Tenth  Rep.  N.  Y.  St.  Cab.  Nat  Hist.,  p.  163, 

fififs.  1  and  2. 
Athyris  tpiriferoiJes,  Hall.     1860.     Thirteenth  do.,  p.  93,  figs.  1-4. 
Spirigera  corusentrieay  Billings.     1861.     Canad.  Joum.,  vol.  VI.,  p.  145,  figs.  54  and  55; 

and  p.  146,  figs.  56  and  57. 
Athyris  spiriferoides,  Hall.     18(52.     Fifteenth  Rep.  N.  Y.  St  Cab.  Nat  Hist,  p.  180, 

fig^.  1-4. 
Spirigera  eoncentrioa,  Billings.     1863.     Geol.  Canada,  p^  373,  fig.  379  ;  and  p.  385,  figs. 

421,  a-c, 
Athyris  spiriferoides.  Hall.     1867.     Pal.  N.  York,  vol.  IV.,  p.  285,  pL  46,  figs.  5-31. 
Spirigera  spiriferoides,  Nicholson.    1874.     Rep.  Pal.  Frov.  Ont.,  p.  85. 
Athyris  spiriferoides.  Hall  and  Clarke.     1893.    PaL  N.  York,  vol.  VIII.,  pt.  2,  p.  89, 

figs.  60  and  61 ;  and  pi.  45,  figs.  11-27. 

The  common  Athyris  or  3fei*i8tella  of  the  Hamilton  shales  of  Ontario  was 
identified  with  the  A,  concentrica  of  European  authors  in  1861  by  E. 
Billings,  who  called  it  Spirigera  concentrica.  In  18.67  Professor  Hall 
identified  Canadian  specimens  of  the  same  shell  with  A.  spirijeraides.  Mr. 
Billings  was  under  the  impression  that  A,  concentrica  was  described  by 
Bronn,  in  1829,  under  the  name  Terebratula  concentrica^  in  accordance 
with  the  statement  made  by  Bronn  himself  on  page  1233  of  the  second 
volume  of  his  **  Index  Palaeontologicus."*  Davidson,  however,  in  the 
synonymy  of  that  species  in  his  monograph  of  British  Devonian  Brachi- 
opoda,  says  that  Terebratula  concentrica  was  first  described  by  Yon  Buch 
in  1839,  and  definitely  accepts  that  year  as  the  date  of  its  publication. 
If  Davidson's  conclusion  is  correct,  it  follows  that,  whether  the  American 
fossil  be  identical  with  the  European  species  or  not,  the  name  A.  spiri- 
feroides has  eight  years  priority  of  date  over  A.  concentrica.  Mr. 
Schuchert  thinks  that  all  the  small  specimens  from  Thedford  and 
Bartlett's  Mills  should  be  referred  to  Athyris  Ftdtonensis,  Swallow  (  =  ^. 
vitiata.  Hall)  and  that  only  the  larger  ones  are  A.  spiriferoides.  Professor 
Hall  says  that  the  spires  or  spiral  coils  of  the  interior  of  A.  vittata  are 
quite  distinct  from  those  of  A.  spiriferoides^  but  the  writer  has  never  seen 
any  specimen  of  an  A  thyris  from  Thedford  or  Bartlett's  Mills  in  which  any 
portion  of  the  internal  spires  is  visible. 

Athyris  Fdltonbnsis,  Swallow.     (Sp.) 

spirigera  fuitonensis.  Swallow.     1860.     Trans.  St.  Louie  Ac.  Sc,  vol.  I.,  p.  650. 
Spirigera  minima.  Swallow.     1860.     P)id.,  p.  649. 

Athyrit  vittata,  Hall.     1860.    Thirteenth  Rep.  N.Y.  St.  Cab.  Nat.  Hist,  p.  89. 
Spirigera  eborea,  A.  WincheU.    1866.     Rep.  Lower  Peninsula  Michigan,  p.  94. 

3J 
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Atkyrit  vUtata,  HalL    1867.    PaL  N.  York,  vol.  IV,,  p.  289,  pL  46,  figs.  1-4. 

II  n        White.    1880.    Second  Ann.  Rep.  Indiana  Bur.  Statist,  and  GreoL,  p. 

602,  pi.  4,  figs.  8  and  9. 
,1  ..        White.   1881.  Tenth  Rep.  St  GkH>l.  Indiana,  p.  134,  pi.  4,  figs.  8  and  9. 

II  II        Nettelroth.    1889.    Kentucky  Fossil  Shells,  Mem.  Kent.  Geol.  Surv., 

^.  87,  pi.  16,  figs.  25-32. 
..  .1        Whiteaves.    1892.    This  volume,  pt  4,  p.  228. 

u  11        Hall  and  Clarke.    1893.    Pal.  N.  York,  vol.  VIII.,^pt.  2,  p.  90,  figs. 

62  and  63  ;  pi.  45,  figs.  1-5. 
II  II       Keyes.    1895.    Geol.  Surv.  Missouri,  voL  V.,  p.  90,  pi.  41,  fig.  1. 

See  the  remarks  on  the  preceding  species. 


Meristella  Barrisii,  Hall. 

MerisUUa  Barriai,  Hall.    1860.    Thirteenth  Rep.  N.  York  St.  Cab.  Nat.  Hist.,  p.  S4. 

1867.    Pal.  N.  York,  vol.  IV.,  p.  304,  pi.  49,  figs.  5-22. 
„  Hall  and  Clarke.    1895.    Ihid,,  vol.  VIII.,  pt.  2,  pi.  43,  figs.  25  and 

M  26;  and  pi.  44,  figs.  27-30. 

Thedford,  G.  Kernahan,  1894-97  :  an  unusually  large  but  somewhat 
imperfect  specimen  which  has  been  identified  with  this  species  by  Mr. 
Schuchert. 

Pentagonia  uxibulcata,  Conrad.     (Sp.) 

Atrypa  unittUcaia,  Conrad.     1841.    Fifth  Ann.  Rep.  Geol.  Surv.  N.  York,  p.  56. 
Pentagonia  Pecrsiij  Cozzens.     1846.     Ann.  Lye.  Nat.  Hist.  N.  York,  vol.  IV.,  p.  158, 

pi.  10,  fig.  3. 
Rhynchonella  unisuleatn^  Hall.    18.57.    Tenth  Rep.  N.Y.  St.  Cab.  Nat  Hist.,  p.  125. 
Athyria?  unisulcata,  B'UingB.     1860.    Canad.  Journ.,  vol.  V.,  p.  279,  figs.  39-42. 
Qonioccdia  nniatigulata.  Hall.     1861.    Fourteenth  Rep.  N.  Y.  St.  Cab.   Nat.  Hist.,  p. 

101. 
Atrypa  unisulcatay  Hall.     1862.     Fifteenth  do.,  pi.  11,  fig.  10. 
Meristella  /  unisulcatay  Hall.     1862.     Ibid. ,  pi.  2,  figs.  17-25. 
Athyris  unimlcaia,  BilliugH.     1863.     Geol.  Canada,  p.  373,  fig.  396. 
Meristella  (Pentagonia)  unistilcata,  vars.  biplicata  and  uniplicatay  Hall.     1867.     Pal.  N. 

York,  vol.  IV.,  p.  309,  pi.  50,  figs.  18-35. 
Meristella  unisulcatay  Whiteaves.     1887.     This  volume,  part  2,  p.  115. 

n  uni^ulcatat  Nettelroth.      1889.      Kentucky   Fossil  Shells,  Mem.  Kent.  GeoL 

Surv.,  p.  99,  pi.  15,  figs.  9-16. 
Pentagonia  unisulcatay  Hall  and  Clarke.    1895.    Pal.  N.  York,  vol.  VIII.,  pt.  2,  p.  80, 

pi.  42,  figs.  22-32. 
•I  II  Schuchert.    1807.    Synops.  Amer.  Foss.  Brachiop.,  p.  302.   (From 

which  this  list  of  synonyms  and  references  is- quoted.) 

This  species  appears  to  be  of  rather  rare  occurrence  in  the  Hamilton 
and  Corniferous  formations  of  Ontario.  One  specimen  of  the  var.  bipliciUa 
in  the  Museum  of  the  Survey,  is  from  the  Corniferous  limestone  of 
Haldimand  Co.,  Ont.,  where  it  was  collected  by  Mr.  De  Cew  in  1857. 
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MOLLUSCA. 

PELECYPODA. 
AcTiNOPTBRiA  BoYDii,  Conrad.     (Sp.) 

For  the  synonymy  of  this  species,  with  references,  see  part  3  of  this  volume,  p.  2SQ. 

A  few  detached  valves  of  A,  Boydii  were  collected  by  the  writer  in 
1891  on  the  banks  of  the  Riviere  aux  Sables  at  Bartlett's  Mills  and  at 
Hill  No.  4,  near  Thedford.  Similar  specimens  weire  obtained  by  Mr. 
Schuchert  in  1895  at  Bartlett's  Mills. 

Leiopteria  Kafinesquii,  Hall. 

Leiopteria  Safine$quii^  HalL  1883.   Pal.  N.  York,  vol.  V.,  pt.  1,  Plates  and  Explanations, 

pL  15,  fig.  11  ;   and  pi.  20,  figs.  6  and  7. 
If  II  11      1884.     Pal.  N.  York,  vol.  V.,  pt.  1,  Lamellibr.,fl,  p.  161,  pi. 

15,  fig.  11 ;  pi.  20,  figB..6  and  7 ;  and  pi.  88,  figs.  27  and  28. 

A  few  years  ago  the  writer  was  informed  by  Professor  Calvin  that  he 
had  found  a  specimen  of  L.  Eafinesquii  in  the  Thedford  region,  and  Mr. 
Schuchert  writes  that  he  collected  a  specimen,  which  he  idbntifles  with 
this  species,  in  the  "  Upper  third  of  the  section  "  at  Bartlett's  Mills.  The 
only  Leiopteria  from  the  Hamilton  formation  of  Ontario  that  the  writer 
has  seen  is  a  left  valve,  with  only  a  portion  of  the  posterior  wing  pre- 
served, from  Bartlett's  Mills,  in  the  collection  of  the  Rev.  Hector  Gurrie, 
and  it  looks  quite  as  much  like  Z.  Dekayi,  Hall,  as  Z.  Rajinesquii. 

LiMOPTERA  MACROPTERA,  Conrad.     (Sp.) 

Lima  marropteru,    Conrad.  1838.     Ann.  Rep.  N.  York  Geol.  Surv.,  p.  117. 
Limopiera  macroptera^  Hall.     1869.     Prelim.  Notice  Lamellibr.  Shells,  &c.,  pt  2,  p.  17. 
,1  M  II  1883.     Pal.   N.  York,   vol.  V.,  pt.  1,  Plates  and  Explana- 

tions :  pi.  24,  fig.  14  ;  pi.  26,  figs.  6-9  ;  pi.  27,  figs.  1-10  ; 
pi.  28,  figs.  4  and  5 ;  and  pi.  29,  figs.  1-4. 
II  II  II  1884.     Jhid,,  p.  246,  plates  as  in  last  reference,  but  add  pL 

92,  figs.  4-9.    ' 

Mr.  Schuchert  collected  a  cast  of  the  interior  of  an  aviculoid  shell, 
which  he  identifies  with  this  species,  in  the  '*  Middle  third  of  the  section," 
at  Bartlett's  Mills  in  1895.  This  specimen,  which  the  writer  has  exami- 
ned, is  No.  26,492  of  the  United  States  National  Museum  Catalogue  of 
Invertebrate  Fossils. 

Cypricardella  bellistriata  1  Conrad. 

For  a  list  of  the  synonyms  of  this  species,  with  references,  see  page  d08  of  this  volume. 

Three  casts  of  the  interior  of  small  shells,  which  are  probably  young  or 
small  individuals  of  this  species,  have  recently  been  collected  at  Bartlett's 
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Mills  by  the  Rev.  Hector  Currie,  who  has  kindly  presented  two  of  them 
to  the  Museum  of  the  Survey.  The  maximum  length  of  the  largest  of 
the  three  is  only  twenty -seven  millimetres,  and  it  is  not  quite  certain 
that  they  are  not  very  young  examples  of  C.  tenuistriaia  (Hall). 

A  well  preserved  but  rather  imperfect  specimen  of  C.  bellistriaUg,  in 
the  Museum  of  the  Survey,  is  labelled  as  having  been  collected  by  J.  De 
Cew  in  1857  from  the  Gorniferous  limestone  of  Lot  24,  Concession  1, 
Walpole,  Ontario. 

NucuLA  LiRATA,  Conrad. 

A  list  of  the  synonyinB  of  thb  species  is  g^ven  on  page  SOL 

An  imperfect  and  badly  preserved  cast  of  the  interior  of  the  closed 
valves  of  a  small  shell  which  Mr.  Schuchert  identiGes  with  3^.  /troto,  was 
collected  by  him  at  Bartlett's  Mills  (in  the  "  Lower  third  of  the  section  "  ) 
in  1895.  The  specimen  is  No.  26,496  of  the  United  States  National  Mus- 
eum Catalogue  of  Invertebrate  Fossils. 

The  '*  badly  preserved  single  valves  "  from  the  north  side  of  Manitoba 
Island  referred  to  under  the  name  iV.  liratay  on  page  301  of  the  fourth 
part  of  this  volume,  may  not  belong  to  the  same  species  nor  even  to  the 
same  genus. 

NucuLiTES  TBiQUKTEB,  Conrad. 

NucvliUt  triqueter^  Conrad.     1841.     Ann.  Rep.  Geol.  Surv.  N.  York,  p.  50. 

11         Hall.    1870.     Prelim.  Notice  LamelUbr.  ShelU,  &c.,  2.  p.  4. 

Hail.     1883.     Pal.  N.  York,  vol.  V.,  pt.  1,  Plates  and  Explanations  : 
pi.  47,  figs.  17-24- 
.1         Hail.     1885.     Ibid.,  vol  V.,  pt.  1,  LamelUbr.  2,  p.  326,  pi.  47,  figs. 
17-24 ;  and  pi.  93,  figs.  8-10. 

Bartlett's  Mills,  in  the  *^  Lower  third  of  the  section  ",  three  snmll  but 
well  preserved  casts  of  the  interior  of  the  shell,  which  were  collected  in 
1895,  by  Mr.  Schuchert,  who  identifies  them  with  this  species.  The 
largest  is  scarcely  four  millimetres  in  its  maximum  length,  but  in  all 
three  the  '*  impression  of  the  curved  muscular  ridge  or  clavicle  Just 
anterior  to  the  beaks,"  which  is  so  characteristic  of  the  genus,  is  remark- 
ably well  defined.  The  specimens  are  JSb.  26,498  of  the  United  States 
National  Museum  Catalogue  of  Invertebrate  Fossils. 

Leda  rostellata,  Conrad.     (Sp.) 

Nuculites  rostellata,  Conrad.  1841,  Geol.  Surv.  N.  York,  Ann.  Rep.,  p.  50. 
Leda?  rottellataf  Hall.  1870.  Prelim.  Notice  Lamellibr.  Shells,  &c.,  2,  p.  5. 
Lcda  [Nucidana)  rostellata^   Hall.     1883.     Pal.   N.   York,  vol.  V.,  pt,   1,  Plates  and 

£x)>lanatiou8  :  pi.  47,  fign.  45-47. 


II 
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Leda  (NneiUana)  perttriata,  H&ll.     1883.     Ibid,,  pL  47,  figs.  42-44. 
LedarosteUata,  Hall.    1885.     Pal.  N.  York,  vol.  V.,  pt  1,  Lamellibr.,2,  p.  330,  pi.  47, 

figs.  42-47. 

A  few  casts  of  the  interior  of  both  valves  of  a  Leda,  which  are  so 
essentially  similar  to  L.  rostellata  in  marginal  outline  and  in  the  size  and 
position  of  the  beaks  that  they  are  probably  referable  to  that  species, 
have  been  collected  of  late  years  at  Bartlett  's  Mills  by  Mr.  Kernahan, 
Mr.  Kearney  and  Mr.  Schuchert.  Two  of  these  casts  are  in  the  Museum 
of  the  Survey. 

PALiEONEILO  PLANA,  Hall. 

Palaoneilo  plafut.  Hall.    1870.    Prelim.  Notice  Lamellibr.  Shells,  kc.,  2,  p.  7. 

II  II  II       1883.    Pal.  N.  York,  vol.  V.,  pt.  1,  Plates  and  Explanations  : 

pi.  48,  figs.  21-28. 
M  M  I.       1886.  Ibid.,  vol.  V.,  pt.  1,  Lamellibr.  2,  p.  334,  pi.  48,  figs.  21-28. 

Bartlett's  Mills,  in  the  "  Lower  third  of  the  section,"  a  single  specimen 
(a  cast  of  the  interipr  of  the  closed  valves  about  nine  millimetres  in 
length)  which  was  collected  aad  identified  by  Mr.  Schuchert.  This  little 
cast  is  No.  26,499  of  the  United  States  National  Museum  Catalogue  of 
Invertebrate  Fossils. 

Nyassa  arguta,  Hall. 

If  pasta  argutaj  Hall.    1870.    Prelim.  Notice  Lamellibr.  Shells,  &c.,  2,  p.  28. 

II  11  II       1883.    Pal  N  York,  vol.  V.,  pt.  1,  Plates  and  Explanations :  pi 

53,  figs.  9-20. 
.1  .1  I.        1885.    Ibid.,  vol.  V.,  pt.  1,  Lamellibr.  2,  p.  354,  pi.  53,  figs.  7-20. 

A  single  specimen,  which  agrees  very  well  with  the  description  and 
figures  of  this  species,  but  which  does  not  show  any  of  the  characters  of 
the  hinge  dentition,  was  collected  at  Thedford  by  Mr.  B.  E.  Walker,  of 
Toronto,  in  1896. 

Paracyclas  lirata,  Conrad.    (Sp.) 

Posidonia  lirata,  C!onrad.    1838.   Rej).  GeoL  Surv.  N.  York,  p.  116,  pi.  (no  number)  fig.  12. 
Lwdna  (Paraeyelat)  liraia.  Hall  and  Whitfield.     1872.     Twenty-fourth  Ann.  Rep.  N.  Y. 

State  Mu8.  Nat.  Hiat.,  p.  200. 
Paracyclas  Hrata,  Hall.     (Pars. )  1883.     Pal.  N.  York,  vol.  V.,  pt.  1,  Plates  and  Explana- 
tions: pi.  72,  figs.  1-19. 
Paracyclas  lirata,  HalL     1885.    Ibid.,  vol.  V.,  pt.  1,  Lamellibr.  2,  p.  441,  pi.  72,  tigs.  1-19  ; 

and  pi.  95,  fig.  19. 

Apparently  not  very  uncommon  at  Bartlett's  Mills,  where  specimens 
have  been  collected  during  the  last  two  or  three  years  by  Mr.  Kernahan, 
Mr.  Kearney  and  Mr.  Schuchert. 
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Obthonota  paryula,  Hall. 

Orthonota  parvula.  Hall.    1870.    Prelim.  Notice  Lamellibr.  Shells,  ^,  2,  p.  88. 

,.  I.  ••        1883.    PaL  N.  York,  vol.  V.,  pt.  1,  Plates  and  Explanations: 

pi.  78,  figs.  29-32. 
SanguinolUes  truncatiUj  HalL   (Pars.)  1883.  Ibid.,  voL  V.,  pt.  1,  Plates  and  Explanations : 

pi.  65,  figs.  1-6. 
OrihorhOta?  parvula,  HalL     1885.     Ibid.,  vol.  V.,  pt  1,  Lamellibr.  2,  p.  482,  pL  65,  figs. 

2  and  3 ;  and  pi.  78,  figs.  29-32. 

Bartlett's  Mills  (in  the  **Lower  third  of  the  section"),  C.  Schuchert^  1895 ; 
a  beautifully  preserved  but  very  small  specimen,  not  more  than  four  milli- 
metres in  its  maximum  length,  which  Mr.  Schuchert  identifies  with  this 
species.  The  specimen  is  No.  26,501  of  the  United  States  National 
Museum  Catalogue  of  Invertebrate  Fossils. 

GASTElfoPODA. 
Platyostoma  turbinatum.  Hall. 

Platpottoma  turbinata.  Hall.     1861.    Fourteenth  Rep.  N.  Y.  St.  Cab.  Nat.  Hist.,  p.  106 
II  II  II         1876.     lUustr.  Devonian  Fossils :  Gasteropoda,  pi.  10. 

I.         1879.    Pal.  N.  York,  vol.  V.,  pt.  2,  p.  27,  pi.  9,  figs.  12-24. 

Mr.  Schuchert  refers  to  this  species  six  specimens  of  a  shell  collected 
by  Mr.  Macintosh  and  himself  at  Bartlett's  Mills  (in  the  *^  Lower  third  of 
the  section")  in  1895.  These  specimens,  which  the  writer  has  examined 
and  which  are  No.  26,483  of  the  United  States  National  Museum  Cata- 
logue of  Invertebrate  Fossils,  seem  to  be  intermediate  in  their  characters 
between  P.  turbinatum  and  P.  lineatum. 

Since  the  publication  of  Hall's  *^  Illustrations  of  Devonian  Fossils  "  it 
has  became  obvious  that  the  fossil  from  the  Corniferous  limestone  of  Port 
Oolbome  that  Nicholson  had  previously  described  and  figured  (in  1874) 
under  the  name  "  Helicotoma  ?  serotina"  is  most  probably  a  cast  of 
the  interior  of  the  shell  of  a  specimen  of  P.  turbinatum.  In  the  Museum 
of  the  Survey  there  are  a  few  characteristic  examples  of  the  typical  form 
of  P.  turbinatum^  collected  by  J.  De  Cew  in  1857,  from  the  Corniferous 
limestone  of  Rama's  Farm,  near  Port  Colborne,  and  of  Lot  4,  Concession 
3,  Township  of  Bertie. 

Pleurotomaria  gapillaria,  Conrad. 

Pleurotomaria  capillar ia,  Conrad.     1842.    Joum.  Acad.  Nat.  Sc  Philad.,  vol.  VIII.,  p. 

271,  pi.  16,  fig.  11. 
Hall.    1861.    New  Species  of  Devon.  Fossils,  &c.,  p.  17. 

1862.    Fifteenth  Rep.  N.  Y.  St  Cab.  Nat  Hist,  p.  4- 
5,  pi.  5,  fig.  2. 

Hall.    1876.     Illustr.  Devonian  Fossils :  Gasteropoda,  pL  20, 
1879.    Pal.  N.  York,  vol.  V.,  pt  2,  p.  77,  pi.  20,  figs. 
18-21. 
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A  small  specimeu  of  a  shell  which  Mr.  Schuchert  identifies  with  this 
species  was  collected  by  him  in  1895  at  Bartlett^s  Mills  (in  the  '*  Lower 
third  of  the  section  ").  This  specimen,  which  is  No.  26,485  of  the  United 
States  National  Museum  Catalogue  of  Invertebrate  Fossils,  is  about  four- 
teen lines  in  length,  or  height,  and  has  most  of  the  test  preserved,  although 
somewhat  pjritized.  Three  specimens  of  essentially  the  same  size  and 
shape,  but  with  little  or  no  portion  of  the  test  preserved,  had  previously 
been  found,  one  at  Bartlett's  Mills  by  the  Rev.  Hector  Currie,  and  the 
others  near  Thedford  by  J.  Townsend  and  G.  Kernahan. 

PtEUROTOMARIA  ArEONENBIS.      (N.  Sp.) 

Plate  48,  figs.  12  and  12  a. 

Shell  depressed  turbinate,  nearly  twice  as  broad  as  high  and  flattened 
below. 

Volutions  six,  the  first  four  forming  a  moderately  elevated  s^ubconical 
spire,  the  last  two  almost  step-shaped,  and  much  more  rapidly  expanding 
laterally.  Outer  volution  depressed,  flattened  next  to  the  suture, 
then  sloping  obliquely  downward,  above,  and  truncated  at  the  periphery  : 
its  surface  marked  by  a  spiral  row  of  minute  rounded  tubercles,  of  uniform 
size  and  closely  contiguous,  above  the  slit-band,  and  by  a  similar  row  of 
tubercles  below  ic ;  the  upper  row  being  placed  about  half  way  between 
the  suture  and  the  slit-band,  and  the  lower  one  on  the  lower  or  anterior 
margin  of  the  periphery.  Slit-band  placed  on  the  outer  edge  of  the  apical 
side  of  this  volution,  and  bounded  by  two  minute  and  parallel  spiral 
ndges,  the  outermost  of  which  constitutes  the  upper  or  posterior  margin 
of  the  periphery.  Umbilicus  apparently  of  moderate  width  in  casts  of 
the  interior  and  rather  narrow  when  the  test  is  preserved,  but  all  the 
specimehs  that  the  writer  has  seen  have  most  of  the  umbilical  surface 
covered  by  the  matrix. 

The  foregoing  description  is  based  upon  two  specimens  collected  at 
Bartlett's  Mills,  by  Mr.  Kernahan,  in  1895,  both  of  which  are  now  in  the 
Museum  of  the  Survey.  One  of  these,  which  is  figured,  has  the  test 
preserved,  and  the  other  is  a  mere  cast  of  the  interior  of  the  shell.  The 
former,  which  is  twenty  millimetres  in  its  maximum  breadth,  and  about 
eleven  mm.  high,  has  most  of  the  umbilical  side  covered  with  the  matrix,  and 
the  flattening  of  the  base  is  perhaps  abnormal.  A  worn  cast  of  the  interior 
of  a  shell,  which  is  probably  referable  to  this  species,  in  the  Museum  of 
the  Survey,  is  labelled  "  Hamilton  formation.  Township  of  Plympton,  A. 
Murray,"  and  a  similar  but  unworn  cast  was  found  at  Thedford,  a  few 
years  ago,  by  the  Rev.  Hector  Currie.     In  each  of  these  casts  the  outer 
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portion  of  the  last  volution  is  obliquely  flattened  above  and  be^on^,  and 
the  volution  itself  is  encircled  with  four  low,  obtusely  angular  spiral 
ridges,  one  on  each  side  of  the  periphery,  one  about  half  way  between  the 
suture  and  the  upper  or  posterior  margin  of  the  periphery,  and  one  which 
forms  the  umbilical  margin. 

EUOMPHALUS    (PhANEROTINUS)   LAXUS. 

Euofnphalu$  laxiiSf  Hall.     186L     DescriptioDS  of  New  Fosails,  etc.,  p.  26. 

..  ••    ^         M         1862.    Fifteenth  Rep.  N.Y.  St.  Cab.  Nat.  Hist.,  p.  54,  pL  6» 

fig.  2. 
Eturniphalut  (EcetUiomphcdus  ?)  laxus^  Hall.   1876.   Illu»tr.   Devonian  Fossils  :  Gastero- 
poda, pL  16,  figs.  16-18. 
Sceuliompkalus  comes.  Hall.     1876.     Ibid,^  pL  16,  figs.  8  and  9. 

Euomphaltts  ( PhanerotinusJ  laxu$y  Hall.     1879.     Pal.  N.  York,  vol.  V.,  pt.  2,  p.  60,  pL 

16,  figs.  8,  9,  and  16-18. 

In  the  Museum  of  the  Survey  there  are  seven  specimens,  that  are 
clearly  referable  to  this  species,  which  were  collected  in  the  Hamilton 
formation  of  the  Township  of  Bosanquet,  by  Mr.  Johnson  Pettit,  in  1868. 
Only  one  of  these  has  any  portion  of  the  test  preserved,  the  other  six 
being  mere  decollated  casts  of  the  outer  volution  of  the  shell.  A  fine 
specimen,  with  two  volutions  and  most  of  the  test  preserved,  which  is 
also  referable  to  this  species,  was  collected  at  Thedford,  in  1897,  by  Mr. 
R.  Mackintosh,  who  has  kindly  presented  it  to  the  Museum  of  the  Survey. 

The  specimens  from  lakes  Manitoba  and  Winnipegosis  that  are  identi- 
fied  with  the  Euomphalus  annulatus  of  Phillips,  on  page  325  of  the 
fourth  part  of  this  volume,  and  figured  on  Plate  43,  (figs.  1,  la,  h  2)- 
seem  to  differ  from  this  species  only  in  being  much  more  closely  coiled. 

LoxoNEMA  (Species  undeterminable). 

Two  casts  of  the  interior  of  the  shell  of  a  rather  slender  species  of 
Loxoneina,  labelled  simply  "  Widder,"  are  among  the  old  collections  of 
the  Survey,  and  were  probably  collected  at  least  thirty  years  ago.  Both 
of  these  casts  are  very  imperfect  posteriorly,  but  the  more  perfect  of  the 
two  is  two  inches  in  length  and  has  four  volutions  preserved,  those  of  the 
spire  being  rather  strongly  convex,  with  an  oblique  suture.  Scarcely 
any  vestige  of  the  test  is  preserved  on  either,  but  the  cast  of  the  last 
volution  of  each  is  marked  by  coarse,  distant,  flexuous,  transverse 
plications.  These  specimens  do  not  seem  to  agree  very  well  with  Hall's 
description  and  figures  of  any  of  the  species  of  Losconema  from  the 
Hamilton  formation,  in  the  second  part  of  the  fifth  volume  of  the 
Palaeontology  of  New  York,  but  come  rather  close  to  the  L,  pexata  of  the 
Upper  Helderberg  limestone,  and  especially  to  the  two  specimens  repre- 
sented by  figures  11  and  12  of  Plate  13  of  that  volume. 
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PTBROPODA. 

COLEOPUION  (?)  TENUIS,    Hall. 

CoUoprion(f)  tenuis.  Hall.  1879.    Pal.  N.  York,  voL  V.,  pt.  2,  p.  184,  pi.  32  A,  figs.  1 

and  2. 

**  In  shales  of  the  Hamilton  group,  associated  with  Tentaculites  belltUtis 
at  Arkona,  Ontario,  C.  W."  Hall  {op.  cit,).  For  "Arkona,"  in  this 
quotation,  I'ead  Bartlett's  Mills,  near  Arkona, — where  the  species  is  not 
very  uncommon;  and  it  is  most  likely  that  Tentaculites  heUidus  was 
written  inadvertently  for  T.  attenucUvs, 

Hyolithbs  aclis.  Hall. 

ffyoliihes  aclis,  Hall.     1876.    Illiutr.  Devonian  Fossils  :   Pteropoda,  pi.  27,  fifl^s  5,  6,  7, 

10  &  11. 
..  ti         II         1879.    Pal.  N.  York,  vol.  V.,  pt.  2,  p.  197,  pL  82,  figs.  22-80 ;  &  pL 

32  A,  figs.  23-25. 

Bartlett's  Mills,  in  the  "Lower  third  of  the  section,''  C.  Schuchert,  1895  : 
a  fragment,  about  six  millimetres  in  length,  of  the  pointed  apical  end  of 
a  specimen,  which  is  identified  with  this  species  by  Mr.  Schuchert.  The 
specimen,  which  the  writer  has  examined,  is  No.  26,491  of  the  United 
Stales  National  Museum  Catalogue  of  Invertebrate  Fossils. 

CEPHALOPODA. 
OBTHOCBRAg, 

All  the  Orthocerata  from  the  Hamilton  formation  of  the  province  that 
the  writer  has  seen,  are  mere  casts  of  the  interior  of  the  shell,  with  not  a 
vestige  of  the  test  preserved,  and  the  small  species  are  represented  by  very 
fragmentary  specimens.  Under  these  circumstances  the  following  pro- 
visional arrangement  of  the  species  is  suggested. 

A.  Shell  large. 
A.  1.  Chamber  of  habitation  apparently  much  longer  than  the  septate  portion  of  the  shell. 

Orthoceras  Anax,  Billings. 

Orthoceras  Anax,  Billings.     1875.     Canad.  Nat.  and  Geol.,  vol.  VII,  (N.  S.),  p.  238. 

Thb  original  description  of  this  species,  which  is  the  only  one  that  has 
been  published,  is  as  follows.  *^  Shell  about  two  feet  long  and  from  three 
to  three  and  a  half  inches  in  diameter  at  the  aperture.  Septa  from  six 
to  eight  in  a  length  of  two  inches,  where  the  diameter  is  eighteen  lines. 
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Siphuncle  nearly  central,  cylindrical  or  nearly  so,  two  lin^  in  thickness 
where  the  diameter  of  the  shell  is  sixteen  lines.'' 

*'  The  best  specimens  in  the  collection  (those  from  one  and  a  half  to 
two  feet  in  length)  show  none  of  the  septa  except  in  the  five  or  six  inches 
of  the  smaller  extremity.  One  only,  shows  a  single  sepium  which  is  five 
and  a  half  lines  deep  where  the  diameter  is  two  inches  and  a  quarter.  In 
the  same  locality,  and  in  the  same  state  of  preservation,  were  found  a 
number  of  fragments  in  which  there  are  eight  or  nine  septa  in  a  length  of 
four  inches,  where  the  diameter  is  between  two  and  three  inches.  I  think 
these  all  belong  to  the  same  species." 

Mr.  Billings  does  not  say  Whether  his  types  of  0,  Anax  are  from  the 
Hamilton  formation  or  Corniferous  limestone,  but  several  specimens  of  a 
large  OrthoceraSy  in  the  Museum  of  the  Survey,  which  are  labelled  as  hav- 
ing been  .collected  in  the  Township  of  Bosanquet  by  Mr.  J.  Richardson,  in 
1855,  and  by  Mr.  Johnson  Pet  tit,  in  1S58,  are  evidently  the  originals  of 
the  foregoing  description.  Six  of  these  specimens,  which  are  probably 
some  of  the  *'  fragments  "  referred  to,  are  much  too  imperfect  for  specific 
determination,  but  five  are  fine  and  apparently  typical  but  very  badly 
preserved  examples  of  0,  Anax.  The  approximate  dimensions  of  three  of 
these  latter  is  as  follows,  commencing  with  the  largest.  No  1  (which  is 
very  slightly  curved),  total  length  twenty-one  inches,  of  which  between 
about  four  inches  and  three-quarter-s  at  the  smaller  end  are  distinctly 
septate ;  Mo.  2,  total  length  sixteen  inches  and  three-quarters,  of  which 
between  three  and  four  inches  are  septate ;  and  No.  3,  total .  length 
fourteen  inches  and  a  half,  of  which  about  two  inches  are  septate.  A 
fourth  specimen,  m  hich  is  not  more  than  five  inches  in  length,  is  also  pro- 
bably the  one  upon  which  Mr.  Billings  based  the  statement  that  the 
siphuncle  of  0.  Anax  is  '^two  lines  in  thickness  where  the  diameter  of  the 
shell  is  sixteen  lines." 

Judging  by  thebo  ^ve  specimens,  and  by  Mr.  Billings's  description  of 
the  species,  it  would  seem  that  the  only  distinctive  character  of  0.  Anax 
is  the  apparent  length  of  its  chamber  of  habitation,  a  character  which  is 
not  exhibited  in  any  of  the  Devonian  species  of  Orthocerus  described  and 
figured  by  Hall  in  the  second  part  of  the  fifth  volume  of  the  PalaBontology 
of  the  State  of  New  York,  and  one  which  is  very  possibly  due  to  the 
imperfect  preservation  of  the  specimens. 

A.  2.  Chamber  of  habitation  much  shorter  than  the  septate  portion  of  the  shelL 

Orthoceras  Lambtonensr  (Nom.  prov.^  • 

Plate  49,  figs.  1  and  1  a 

Shell  longicone,  increasing  very  slowly  in  thickness,  and  circular  in 
transverse  section  :  chamber  of  habitation  nearly  cylindrical,  apparently 
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unconstricted,  much  shorter  than  the  septate  portion  ;  siphuncle  almost 
centra],  small,  and  not  encircled  by  an  '*  elevated  areola  **  at  the  septa 
(as  in  0.  Marcellense,  Hall),  its  elements  between  the  septa  unknown  : 
surface  markings  unknown,  though  all  the  casts  of  the  interior  that  the 
writer  has  seen  are  smooth  and  entirely  devoid  of  a  median  central 
carina. 

The  most  perfect  specimen  of  this  species  that  the  writer  has  seen  was 
collected  near  Thedford,  in  1894,  by  M"r.  Kernahan,  who  has  kindly 
presented  it  to  the  Museum  of  the  Survey.  It  is  slightly  imperfect  at 
both  ends,  and  its  termination  anteriorly  is  both  irregular  and  indefinite* 
but  its  dimensions  are  approximately  as  follows  :  Total  length,  about 
seven  inches ;  length  of  chamber  of  habitation,  from  two  inches  to  two 
inches  and  a  quarter ;  thickness,  at  the  smaller  end  twenty-s^ven  milli- 
metres, at  the  larger  forty-eight ;  number  of  septa  preserved,  seventeen ; 
distance  between  two  contiguous  sutures,  about  six  mm.  and  a  half  at  the 
smaller  end  and  eight  mm.  at  the  larger. 

The  only  other  specimens  that  the  writer  has  seen  which  are  clearly 
referable  to  this  species,  are  three  fairly  good  ones  (two  of  which  have 
part  of  the  body  chamber  preserved),  and  three  fragments,  collected  at 
Bartlett's  Mills  by  G.  Kernahan  andC.  Schuchert  in  1895.  All  six  are 
now  in  the  United  States  National  Museum,  and  are  No.  26,442  of  its 
Catalogue  of  Invertebrate  Fossils.  In  one  of  these  specimens  the  sutures 
of  the  septa  are  as  much  as  nine  and  ten  mm.  apart. 

The  shortness  of  the  chamber  of  habitation  is  practically  the  only 
character  that  is  relied  upon  to  distinguish  this  species  from  0,  Anax, 
The  former  is  very  similar  in  shape  to  0.  Marcellense,  Hall,  but  that 
species  is  described  as  having  an  eccentric  siphuncle  encircled  by  an 
"elevated  areola,"  and  a  median  ventral  carina  on  casts  of  the  interior. 
The  specific  name  for  the  fossil  now  under  consideration  is  suggested  by 
the  fact  that  Thedford  is  in  the  county  of  Lambton. 

B.  Shell  small. 
B.  1.  Siphuncle  central,  or  nearly  so. 

Orthoceras  subulatum  (?)  Hall. 

Cfr.  Orthoceras  mhulatum.  Hall.     1843.     Geol.  Surv.  N.  York,  Rep.  Thii-d  Distr.,  p.  148. 
••  «•  M        1861.     l)e*»cript.  New  Spegies  of  Fossiln,  etc.,  p.  49. 

m^2.    Fifteenth  Rep.  N.  Y.  St.  Cab.  Nat.  Hiftt.,  p.  77. 
"  ••  M        1876.     lUuiftr.  Devonian  Fossils :  Cephalopoda,  £xpl. 

of  pi.  3S. 

••  I.  »        1879.     Pal.  N.  York,  vol.  v.,  pt.  2,  p. -283,  pU.  38,  fig- 

3 ;  84,  figH.  1,  2,  4,  6-10;  and  86,  figs.  1  and  2. 
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The  name  of  Orthoceras  exile.  Hall,  was  included  in  a  previous  list  of  the 
fossils  of  this  formation  and  province  on  the  strength  of  a  statement  by 
Professor  H.  A.  Nicholson,  that  '*  fragments  of  a  slender  Orthoceras  which 
appear  to  belong  to  this  species,  are  not  rare  in  the  HamOton  formation 
at  Widder.'^  The  writer  has  not  seen  any  of  the  specimens  upon  which 
this  opinion  was  based,  but  most  of  the  small  Orthooerata  from 
Thedford  and  Bartlett's  Mills  in  the  Museum  of  the  Survey  that 
have  been  loaned,  for  comparison,  by  local  collectors,  except  those  here 
referred  to  Bactrites,  seem  to  agree  better  with  HalPs  latest  descrip- 
tion and  figures  of  0.  aubulatuTn  than  with  those  of  0.  exile.  In  the  re- 
marks  which  follow  the  latest  description  of  0.  exile  it  is  stated  that  it 
differs  from  0.  constrictum  and  0.  stubulatum  in  its  excentric  siphuncle 
and  more  distant  septa.  The  air  chambers  of  0.  eocile,  too,  are  described 
as  "  increasing  in  depth  towards  the  outer  chamber,''  and  as  '*  varying 
from  two  or  three  mm.,  to  five  mm.,  in  the  length  of  100  mm.,  or  about 
thirty  chambers."  With  the  exception  of  the  Bactritea  and  of  the  two 
specimens  here  described  as  0.  Arkone^ise,  all  the  small  Orthocerata  f  rum 
Thedford  and  Bartlett's  Mills  that  the  writer  has  seen,  have  a  central  or 
very  nearly  central  siphuncle,  about  one  millimetre  in  diameter.  Some 
of  them  are  crushed  nearly  flat,  but  others,  which  are  undistorted,  are 
circular  in  transverse  section.  The  depth  of  the  air  chambers  and  conse- 
quent distance  of  the  sutures  apart,  varies  from  as  little  as  one  millimetre 
throughout,  to  two  or  even  three  millimetres,  in  different  specimens, 
though  it  is  by  no  means  certain  that  all  these  belong  to  the  same  species. 
However  that  may  be,  in  this  respect  also  they  seem  to  agree  better  with 
the  description  of  0.  anbtdatum  than  with  that  of  0,  exile. 

B.  2.  Siphuncle  eccentric. 

Orthoceras  exilb  (Hall)  Nicholson. 

Orthoceras  exile  (Hall)  Nicholson.    1875.    Rep.  PaL  Prov.  Ontario,  p.  83. 

Widder,  Nicholson  {op.  cit.).  See  the  remarks  on  the  preceding 
species. 

Orthoceras  Arkonense.    (N.  Sp.) 
Plate  48,  figs.  13,  14  and  14  a. 

Shell  slender,  longicone,  almost  cylindrical,  but  slightly  compressed,  so 
that  the  outline  of  a  transverse  section  is  broadly  elliptical :  air  chambers, 
except  the  three  or  four  next  to  the  chamber  of  habitation,  so  deep  that 
the  distance  between  the  sutures  is  greater  than  the  maximum  diameter 
of  the  tube ;  siphuncle  eccentric,  only  observed  at  the  septa.  Surface 
markings  unknown. 


■£=r 
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Bartlett's  Mills,  Q.  Kemahan,  1894  :  the  two  specimens  figured,  which 
he  has  kindly  presented  to  the  Museum  of  the  Survey.  The  smaller  of 
these  (figs.  14  and  14  a)  is  an  undistorted  fragment  fifteen  millimetres  in 
length,  and  five  mm.  and  a  half  in  its  greatest  diameter,  consisting  of  two 
whole  air  chambers  and  part  of  a  third.  The  distance  between  the  pos- 
terior septum  and  the  one  next  to  it^  in  this  fragment  is  nearly  seven  mm. 
The  larger  one,  the  original  of  figure  13  on  the  same  Plate,  is  about  forty 
mm.  in  lenii^h.  It  is  slightly  but  abnormally  compressed,  and  consists 
of  eight  air  chambers,  the  four  posterior  ones  being  deep  with  the  septa 
widely  distant,  and  ^e  four  anterior  ones  shallow  with  the  septa  com- 
paratively near  together. 

The  salient  features  of  this  species  would  seem  to  be  the  great  distance 
of  the  septa  apart,  at  a  short  distance  from  the  body  chamber,  coupled 
with  the  very  slender  contour  of  the  shell,  and  its  eccentric  siphuncle. 

Bactrites  (obliqubsbptatus  ?  var.)  Arkonensis. 

Plate  48,  figs.  15,  16  and  16  a. 

Cfr.     Orthoceras  obUqueseptatum^  G.  and  F.  Sandberger.     1853.     Veretein.     Kheinisch. 

Schichten-syst.  Nassau,  p.  160,  pi.  18,  figs.  2,  2  a-e. 
ti      Bactrites  oUiqueseptatus,  Hyatt     1883.     Genera  of  Fossil  Cephalopoda  (in  Proc 

Boston  Soc  Nat.  Hist.,  vol.  XXII.)  p.  304. 

Shell  resembling  that  of  B,  obliqueseptatus  in  (1)  its  small  size  ;  (2)  its 
slightly  compressed  sides  and  consequently  broadly  elliptical  outline  in 
transverse  section  ;  (3)  its  oblique  septa,  as  viewed  laterally  ;  and  (4)  in 
its  marginal  and  presumably  ventral  siphuncle ; — and  differing  therefrom 
only  in  the  circumstance  that  the  minute  sinus  of  each  suture  at  the  si- 
phuncle, which  Hyatt  calls  the  ventral  sinus,  is  not  developed  in  the  ma- 
jority of  specimens. 

Thus,  out  of  about  fifty  specimens  from  the  Hamilton  formation  of 
Ontario  that  the  writer  has  recently  examined  with  a  lens,  only  some 
five  or  six  have  the  ventral  sinus  distinctly  developed.  In  all  the  others 
the  sutures  are  straight  and  continuous  where  they  pass  over  the  siphuncle. 
Yet,  in  the  specimen  represented,  enlarged  four  times,  on  Plate  48,  figs. 
16  and  16a,  which  consists  of  ten  air  chambers,  the  ventral  sinus  is 
distinctly  visible  on  each  of  the  septa.  Moreover,  the  Sandbergers,  in 
their  original  description  of  Bactrites^  say  that  this  sinus,  which  they  call 
the  '*  dorsal  lobe,"  and  regard  it,  as  Hyatt  says,  as  "  due  to  the  approxima- 
tion of  the  funnels  to  the  side,*'  is  sometimes  entirely  wanting  (*'tn^«rJt^m 
omnino  ntUltis"),  In  their  representation  too  (op,  cit.y  pi.  18,  fig.  2  e)  of 
the  siphon al  or  ventral  side  of  two  of  the  air  chambers  of  OrtIiocer<M 
ohliqv^eseptaium^  magnified,  the  exposures  of  the  siphuncle  at  each  of  the 
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sutures  is  so  irregular  ia  outline  as  to  be  evidently  due  to  minute  imper- 
fections or  breaks  in  the  casts  of  the  ii\terior,  or  of  the  shell  wall  of  these 
chambers. 

This  little  pyritized  BactriUs  is  abundant  at  Bartlett's  Mills,  but  not 
quite  so  common  at  Thedford.  At  both  of  these  localities  specimens  were 
collected  by  the  Rev.  Hector  Currie  in  1882,  and  more  recently  by 
Messrs.  Kernahan,  Schuchert,  Walker  and  others.  Altogether  the  writer 
has  seen  nearly  a  hundred  of  these  specimens,  the  largest  of  which  are 
not  quite  an  inch  long.  Some  of  them  are  casts  of  the  interior  of  the 
body  chamber,  either  alone,  or  with  one,  two  or  more  of  the  air  chambers 
attached.  In  such  specimens  the  body  chamber  is  from  nineteen  to 
twenty- three  millimetres  long,  and  its  dorso- ventral  diameter  anteriorly 
averages  five  mm.  Others  are  casts  of  considerable  portions  of  the 
septate  end  of  the  shell,  sometimes  with  a  small  piece  of  that  of  the  body 
chamber,  and  in  one  of  the  former  fourteen  septa  can  be  counted  in  a 
fragment  that  is  a  little  over  fifteen  mm.  in  length.  Figure  15  on  Plate 
48  is  a  composite  drawing,  the  body  chamber  being  drawn  from  one 
specimen  and  the  septate  portion  from  another. 

Nephriticeras  liratus.  Hall.  (Sp.) 

Gyroceras  ^iratum.  Hall.     1860.     Thirteenth  Rep.  N.  Y.  St  Cab.  Nat.  Hist.,  p.  104. 

II  <i  II         1876.     Illustr.  Devonian  Fossils :  Cephalopoda,  pi.  57,  figs'.  5, 

6  ;  pi.  58,  figs.  1,  2;  and  pi.  60,  figs.  8,  9. 
Nautilm  lirutu^.  Hall.     1879.     Pal.  N.  York,  Vol.  V.,  pt.  2,  p.  407,  pi.  57,  figs.  3 ;  and 

pi.  60,  figs.  8  and  9. 

Two  imperfect  and  badly  preserved  nautiloid  shells  in  the  Museum  of 
the  Survey,  collected  in  the  Township  of  Bosanquet,  by  Mr.  Pettit,  in  1868, 
seem  to  represent  a  form  of  this  specie*'  in  which  the  spiral  ribs  are  rather 
more  numerous  thnn  usual.  One  of  these,  a  cast  of  the  interior  of  the 
five  la-^t  air  chambers  and  of  a  considerable  portion  of  the  chamber  of 
habitation,  about  100  millimetres  in  length  and  about  sixty-three  in 
breadth  at  the  aperture,  has  from  thirty-five  to  forty  spiral  ribs.  The 
other,  which  is  a  distorted  cast  of  the  chaojber  of  habitation  of  a  much 
larger  specimen,  about  141  millimetres  in  length  and  103  mm.  in  breadth 
at  the  aperture,  shows  no  indication  of  any  ribs. 

In  his  latest  description  of  iV^.  liratus.  Hall  says  that  in  the  typical 
specimen  there  are  "  fourteen  revolving  ridges  over  the  chambered  portion 
of  the  shell,"  and  that  in  another  specimen  there  are  **  nine  strong 
plications  seen  on  the  lateral  face  of  a  partially  compressed  grand  cham- 
ber." But,  in  the  specimen  of  ^\  liratus  represented  by  fig.  9  of  Plate 
60  of  the  second  part  of  the  fifth  volume  of  the  Paljeontology  of  the 
State  of  New  York,  as  many  as  fifteen  ribs  can  be  counted  in  one  half 
of  the  circumference. 
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CRUSTACEA. 

OSTRAOODA. 

Primitiopsis  punctulifera,  Hall.  (Sp.) 

LeperdUia  pwnctvlifera.  Hall.    1860.    Thirteenth  Rep.  N.  Y.  St.  Cab.  Nat.  Hut.,  p.  92. 

Cjfthert?  punci\diferat  Nicholaon.    1873.    Rep.  Pal.  Prov.  Ont.,  p.  124. 

Primitiopns  punetiUifera,  Jonee.    1890.    Quart.  Joum.  Geol.  Soa  Lond.,  vol.  XL VI., 

pp.  8  and  9,  pi.  2,  iigci.  7*  a-b ;  12,  a-b ;  and  13,  <i-b. 
n  II  Jones.    1891.    Contr.  to  Ganad.  Mioro-Palaeont.,  p.  95,  pi.  11, 

figs.  10  and  11,  a-b. 

This  little  species,  which  is  common  at  Thedford  and  itis  vicinity, 
where  it  was  first  recognized  by  Prof.  H.  A.  Nicholson,  is  now  referred 
by  Professor  T.  Rupert  Jones  to  his  genus  Pritnitiopeis, 

Ulrichia  Conradi,  Jones. 

Ulnehia  Conradi,  Jones.    1890.    Quart.  Joum.  GeoL  Soc.  Lond.,  vol.  XLVI.,  p.  544, 

fijr.2. 
.  II  ti         Jones.    1891.    Contr.  to  Canad.  Micro-Palegnt.,  p.  95,  pi.  11,  Sg.  13. 

The  type  of  this  species  is  a  *' small  left  valve"  collected  at  Thedford, 
by  Dr.  G.  J.  Hinde. 

Bartchilina  Walcotti,  Jones. 

PrimUia  (/)  Walcottiy  Jones.    1890.    Quart  Joum.  Geol.  Soc.  Lond.,  vol.  XLVI.,  p. 

543,  fig.  L 
Kirktyya  {?)  Walcotti,  Jones.     1891.     Contr.  to  Canad.  Micro-Palteont.,  p.  96,  pi.  11,  figs. 

12,  a-b. 

In  a  letter  to  the  writer,  dated  June  2nd,  1896,  Professor  Junes  states 
that  the  proper  name  for  this  species,  which  was  based  upon  a  single  im- 
perfect valve  from  Thedford  collected  by  Dr.  G.  J.  Hinde,  is  Barychilina 
Walcotti. 

PHYLLOPODA. 

Elymocauis  Hikdei,  Jones  and  Woodward. 

EfftnvxarU  Hinder  Jones  and  Woodward.    1894.    Geol.  Mag.,  N.  S.,  Deo.  IV.,  vol.  I., 

p.  293,  pi.  9,  fig.  7. 

Arkona,  Dr.   G.  J.  Hinde:  ''two  valves  of  a  carapace.     The  right 
valve  is  nearly  perfect,  but  has  lost  a  piece  off  the  hinder  end,  and  is 
somewhat    cracked  by  pressure.       The  other  valv^  lies  obliquely  and 
partly  embedded." 
4 
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TRILOBITA. 
Pbobtus  Rowi,  Gfeen. 

Calymene  Romi,  Green.    1838.    Amer.  Jouni.  So.  and  Arts,  voL  XXXIII.,  p.  406. 
Proetu*  Bovnit  Hall.     1861.     Descript.  New  Species  of  Fossils,  etc.,  p.  75. 

..  ..  I.         1862.    Fifteenth  Rep.  N.  Y.  St.  Cab.  Nat.  Hist.,  p.  103. 

II  II  II         1876.     Illustr.  Devonian  Fossils,  pi.  21,  figs.  2-6. 

Hall  and  Clarke.    1888.    Pal.  N.  York.  vol.  VII.,  p.  119,  pi.  21,  figs. 
2-6,  24-26 ;  and  pi.  23,  figs.  20-29. 

A  few  nearly  perfect  but  doubled  up  specimens  of  this  species  have 
been  collected  near  Thedford,  within  the  last  four  or  five  years,  by 
Messrs.  Remahan,  Kearney,  Schuchert  and  Walker.  One  of  these  has 
been  kindly  presented  to  the  Museum  of  the  Survey  by  Mr.  Kernahan. 


PROETUS   CRAS8IMARGINATUS,  Hall. 

Cal^men^  crasgimargiiuUus,  Hall.     1843.     Geol.  N.  York,  Rep.   Fourth  Distr.,  p.  172, 

fig.  5. 
Froetus  cra^simarginaia^  Hall.     1859.    Twelfth  Rep.  N.  Y.  St.  Cab.  Nat.  Hist.,  p.  88. 
Phillipsia  {?)  craasimargvnata^  Billings.     1861.      Canad.  Joum.,  vol.  VI.,  p.  362. 
Proetus  crassimarffincUuSj  Hall.     1861.     De«cript.  New  Species  of  Fossils,  etc.,  p.  72. 

1862.    Fifteenth  Rep.  N.  Y.  St.  Cab.  Nat.  Hist.,  p.  100. 

1876.     Illustr.  Devonian  Fossils,  pi.  20,  figs.  20-31. 
Proetus  Conradif  Hall.     1876.     7fcW„  pi.  20,  figs.  5,  8  and  9. 
Proetus  crasitimarginatus.  Hall.     1888.     Pal.  N.  York,  vol.  VII.,  p.  99,  pi.  20,  figs.  6-8, 

20-31 ;  pi.  22,  figb.  20-26  ;  and  pi.  25,  fig.  8. 


n  M  II 

II  II  II 


The  writer  is  informed  by  Mr.  Schuchert  that  he  has  obtained  a  perfect 
specimen  of  this  species  from  the  *'  Lower  third  of  the  section  "  at  Bartlett's 
Mills.  ^ 

FISHES. 
Ptyctodus  calckolus,  Newberry  &  Worihen.  (Sp.) 

Rinodus  calciolus,  Newberry  &  Worthen.     1866.     Palseont.  111.,  vol.  II.,  p.  106,  pi.  10, 

fig.  10. 
Ptyctodus  calreoluSt  Newberry.     18Z&     Rep.  Geol.  Surv.  Ohio,  vol.  II.,  pt.  2,-  p.  59,  pL  50, 

figs.  13  and  13  a. 

An  upper  tooth,  or  rather  the  tritoral  area  of  an  upper  tooth,  which 
has  been  'identified  with  this  species  by  Mr.  A.  Smith  Woodward,  was 
collected  at  Thedford  by  the  Rev.  J.  B.  Groodwillie,  in  1882,  and  presented 
by  him  to  the  Museum  of  the  Survey.  Its  maximum  length  is  about 
thirty-four  millimetres.  A  much  smaller  but  otherwise  essentially 
similar  specimen  was  collected  on  the  Riviere  aux  Sables,  at  Hill  No.  4^ 
near  Thedford,  by  the  writer  in  1891. 
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AsPiDiCHTHTS  NOTADiLis  (?)  Whiteaves. 

Plate  50,  tigs.  1  and  2 

Cfr.  A*pidichthys  tiotabUiM,  Whiteaves.     1892.     This  volume,  pt.  4,  p.  854,  pi.  47,  figs. 

1  and  1  a. 

Numerous  small  fragments  of  the  dermal  armature  of  fishes,  from 
Thedford  and  Bartlett's  Mills,  with  a  surface  ornamentation  very  similar 
to  that  of  the  cranial  plates  of  Maxyropetalichthya  Sullivanti  were  identi- 
fied- with  that  species  on  page  119  of  the  second  part  of  this  volume. 
Quite  recently,  however,  the  discovery,  at  Bartlett*a  Mills,  of  the  two 
much  larger  fragments  represented  on  Plate  50,  has  convinced  the  writer 
that  the  identification  of  the  smaller  ones  with  J/.  Sullivanti  is  no  longer 
tenable.  Both  of  the  specimens  figured  are  quite  flat  externally  and 
hence  clearly  are  part  of  the  ventral  region  of  the  fish,  and  rot  of  the 
dorsal  or  cranial.  In  both,  also,  there  is  a  large,  longitudinally  median, 
tuberculated  area,  and,  when  perfect,  both  evidently  had  a  broad,  smooth, 
bevelled  outer  mar;i;in  on  both  sides,  for  the  overlap  of  lateral  plates,  and 
hence  must  have  formed  part  of  the  median  element.  The  original  of 
fig.  1  on  Plate  50  was  collected  in  1897  by  Mr.  Kernahan,  who  has  kindly 
presented  it  to  the  Museum  of  the  Survey.  In  it  a  portion  of  the 
smooth,  bevelled  surface,  on  each  side  of  the  tuberculated  area,  is  pre- 
served. The  specimen  represented  by  figure  2,  6n  the  same  Plate,  was  col- 
lected by  Mr.  Kearney,  in  1875,  and  is  also  in  the  Museum  of  i  he  Survey. 
It  is  only  a  large  portion  of  the  right  side  of  the  plate  (as  viewed  with  the 
ventral  surface  uppermost)  not  far  from  its  midlength,  with  the  mai^gin 
bevelled  on  the  right  of  the  tuberculated  area,  but  in  two  directions,  as  if 
for  the  overlap  of  two  lateral  plates.  Both  of  these  specimens  are 
evidently  referable  to  Aspidichthys  rather  than  to  Macropetcdichthys,  and 
would  seem  to  have  formed  portions  of  the  ventromedian  plate  of  a  fish 
which  at  present  can  scarcely  be  satisfactorily  distinguished  from  A. 
notahUis.  The  specimen  collected  by  Mr.  Kernahan  (^g.  1)  probably 
represents  part  of  the  anterior  end  of  such  a  plate,  though  it  shows  no 
indication  of  the  transverse,  terminal,  crescentic  bevelled  area  preserved 
in  the  type  of  A.  notabilis^  and  that  collected  by  Mr.  Kearney,  (fig.  2) 
seems  to  be  a  portion  of  the  right  side  of  a  similar  plate. 

Plate  (or  scale),  genus  and  species  indeterminable. 

Plate  50,  fig.  3. 

The  singular  plate  or  scale  represented  on  Plate  50,  is  labelled  "  Bosan- 
quet,  Range  3,  Lot  24,"  arid  was  evidently  collected  before  the  "  Geology 
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\ 
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of  Canada"  was  published  (in  1863),  as  this  particular  locality  is  referred 
to  on  page  382  of  that  volume.  The  organic  p;irt  of  the  specimen  is  thin, 
nearly  flat,  somewhat  diamond  shaped,  but  unsymmetrical  and  unequal 
sided,  with  one  of  the  sides  deeply  and  almost  angularly  concave.  Its 
maitimum  diameter  is  twenty-six  millimetres,  and  its  surface  ornamenta- 
tion consists  of  numerous,  fine  and  closely  disposed  radiating  raised  lines 
or  minute  ridges,  which  are  crossed  by  equally  fine  concentric  strife  or 
lines  of  growth. 


Revised  list  of  the  fossils  of  the  Hamilton  formation  of  Ontario. 

The  arrangement  of  the  species  of  this  list,  as  in  a  previous  one,  is 
generally  in  accordance  with  the  classification  adopted  by  Zittel  in  his 
Handbuch  der  Palaeontologie,  but  with  some  exceptions.  The  crinoids  are 
arranged  as  in  Wachsmuth  and  Springer's  monograph  on  the  Crinoidea 
Camerata,  the  polyzoa  or  bryozoa  as  in  Ulrich's  latest  '^  Systematic  classi- 
fication of  the  Palseozoic  Bryozoa,''*  the  bnchiopoda  as  in  Mr.  Schuchert's 
"  Synopsis  of  American  Fossil  Brachiopoda,"  and  the  pelecypoda  as  in 
Hairs  monograph  of  the  Pevonian  Lnmellibranchiata.t 

The  authority  for  the  identification  is  given  in  the  case  of  a  few  species 
that  the  writer  has  seen  no  specimens  of,  and  that  have  not  been  pre- 
viously referred  to  in  this  paper. 


<C    ' 


CGELENTERATA. 

SPONGI^. 

Reoeptaculites  Neptuniy  Def ranee.     "Near  Widder,  Ontario,"  Dr.  G.  J.  Hinder 
Astrieospongia  Hamiltonensis,  Meek  and  Worthen. 
Supposed  bundles  of  spicules. 
Supposed  Cliona  borings. 

ANTHOZOA. 
ALCTONARIA. 


Aulopora  serpens  (Goldfuss  ?)  Rominger. 
Monilopora  antiqua,  Whiteaves. 


*  In  volume  three,  part  one,  of  the  Final  Report  of  the  Geological  Surrey  of  Minnesota. 
t  In  volume  five  of  the  ipalaepptology  of  the  State  of  New  York. 
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ZOANTHARIA. 

»  (A.  Tetracoralla,  Hseckel  :=Ruffoaa,  Edwards  and  Haime.) 

Microcyclus  diicus,  Meek  and  Worthen. 
Zaphrentis  oomicula,  Lesueur. 
HeleropbreatiB  prolifica,  Billings. 
Cyathophyllum  Zenkm,  Billings. 
Heliophyllum  exiguum.  Billings. 

"  Halli,  Edwards  and  Haime. 

"  juvene  (Rominger). 

"  tenuiseptatum,  Billings. 

Blothrophyllum  conatum  (Hall). 
Crepidophyllum  Archiaci  (Billings). 

"  flubcespitosum  (Nicholson). 

Diph3rphyllum  strictum  (Edwards  and  Haime). 
Acerviilaria  profunda,  Hall. 
Phillipsastnea  Vernueili,  Edwards  and  Haime. 
Gystiphyllum  Americanum,  Edwards  and  Haime. 
oonifolle,  HaU. 
"  superbum,  Nicholson. 

'*  vesiculosum,  Goldfuss. 

(B.  HexaeoraUoj  Hieckel  i^Tahulata,  Edwards  and  Haime.) 

Favosites  Alpenensis,  Winohell. 

arbusaula,  Hall. 

Billingsi,  Rominger. 
*'       clausa,  Rominger. 

placenta,  Rominger. 

turbinata,  Billings. 
Rsemeria  ramoea,  Whiteaves 
Alveolites  Goldfussi,  Billings. 
Striatopora  Linnaoana,  Billings. 
Cladopora  Fischeri  (Billings). 

frondosa  (Billings). 

Rsemeri  (Billings). 
Trachypora  elegantula,  Billings. 

**  omata  (  =  Dendropora  omata,  Rominger,  teste  Nicholson). 

Syringopora  intermedia,  Nicholson. 
**  nobilis,  Billings. 

HYDROMEDUSiE. 

HTDROIDA. 

Clathrodiotyon  retiforme  (Nicholson  and  Marie). 
Stromatopora  mamillata,  Nicbolwn. 
Stromatoporella  granulata,  Nicholson. 

"  incrustans,  Hall  and  Whitfield,  sp.  (= Stromatopora  nulliporoides, 

Nicholson.) 

ECHINODERMATA. 

CRINOIDEA. 

GilbertsocrinuB  spinigerus  (Hall). 
Dolatocrinus  Canadensis,  Whiteaves. 
*'  subaouleatus,  Whiteaves. 


it 
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Dolatociinus.  (N.  Sp.) 

**  (Species  uncertain.) 

Megistocrinus  rugosuB,  Lyon  and  Gasseday. 
GenneeocrinuB  ArkonenBis,  Wbiteaves. 
Arthoacantha  punctobrachiata,  WilliamB. 
TaxocrinuB  lobatus  (Hall). 
BotryocrinuB  craBsus  (Whiteavee). 
AncyrocrinuB  bulbosus,  Hall. 

BLASTOIDEA. 

Pentremites  Lycorias,  HalL 

Pentremitidea  filcwa,  Wbiteaves. 

NucleocrinuB  elegans,  Conrad. 

Granatocrinus  leda  (Hall). 

Codaster  Canadenais,  Billings. 

EleutherocrlnuB  Gassedayi,  Shumard  and  Yandell. 


ASTEROIDEA. 


Paleaster  eucharis,  Hall. 


VERMES 


Spirorbis  angulatus,  Hall. 

Arkonensis,  Nicholson. 

omphalodes  (Goldfuss)  Nicholson. 

spinuliferuB,  Nicholson. 
Autodetus  lindstroemi,  Clarke. 
Ortonia  intermedia,  Nicholson. 
Eunicites  alveolatus,  Hinde. 

nanus,  Hind'*. 

palxnatus  Hinde. 

tumidus,  Hinde. 
iEnonites  oompactiis,  Hinde. 
Arabellites  politus,  Hinde. 

"  similis,  var.  arcnatus,  Hinde. 

Nereidavus  solitarius,  Hinde. 


(I 


>     Riviere  aux  Sables,"  Dr.  G.  J.  Hinde. 


MOLLUSCOIDEA. 
POLYZOA. 


Intrapora  cosciniformis  (Nicholson). 

"  elegantula  (Hall). 

Coecinium  striatum  Hall. 
Cystodictya  incisurata  (Hall). 

incrassata  (Hall) . 

Meeki  (Nicholson). 

rectilinea  (Hall). 
Semiopora  bistigmata,  Hall. 
Tseniopora  exigua,  Nicholson. 

**       penniformis,  Nicholson. 
Scalaripora  Canadensis,  Wbiteaves. 
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Streblotrypa  Hamiltonensis  (Nicholson). 
FenedtelLa  Arkonensis,  Whitoaves. 

*'  Davidsoni,  Nicholson. 

*'  filiformis,  Nicholson. 

**  Nicholson!,  Whiteaves. 

Retepora  prisca,  Nicholson. 
Polypora  Arkonensis,  S.  A.  Miller. 
Ptilopora  striata.  Hall. 
Trematopora  carinata,  Hall. 
Leioclema  minutissimuni  (NicholM>n). 
Amplexopora  Barratidi  (Nicholson). 

**  moniliformis  (Nicholson). 

Leptotrypa  quadrangularis  (Nicholson). 
Geramopora  Huronensis,  Nicholson. 
Fistiilipora  Romingeri,  Nicholson  ft  Foord. 

*'  subtilis,  Hall. 

"  utriculus,  Rominger. 

'*  variopora  (Hall). 

Lichenalia  ramosa,  HalL 
steUata,  Hall. 

"  subtrigona,  HalL 

Pinaootrypa  elegans  (Rominger). 
Botryllopora  socialis,  Nicholson. 
Hederella  Canadensis  (Nicholson). 

**         cirrhusa,  Hall. 

**         filiformis  (Nicholson). 

*'         macpia,  Hall. 
Ascodictyon  fusifonne,  Nicholson, 
stellatum,  Nicholson. 


it 


If 
it 


BRACHIOPODA. 

Lingula  ligea,  Hall. 

*'       Thedfordensis,  Whiteaves. 
Orbiculoidea  Doria  (Hall). 
Crania  crenistriata.  Hall. 
Craniella  Hamiltonise  (Hall). 
Stropheodonta  coucava.  Hall. 

demiasa  (Conrad), 
inequistriata  (Conrad), 
plicata,  Hall. 
Leptostrophia  perplana  (Conrad).. 
Pholidostrophia  lowensis  (Owen). 
Leptaena  rhomboidaliH  (Wilckens). 
Orthothetes  anomalu?  (A.  Winehell). 

Chemungensis,  var.  arctostriatus,  Hall, 
var.  perversus.  Hall. 
Chonetes  carinata  (or  coronata)  Conrad, 
lepida,  Hall. 
"  lineata,  Conrad. 

"  scitula,  HalL 

"  vicina  (Castelneau). 

Strophalosia  radicann  (A.  Winchell). 
**  truncata?(Hall). 


(I 

if  ti 
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Produotella  productoides  ?  (Murcbiiou). 
Orthis  (RhipidomeUa)  Penelope,  Hall. 

Vanuxemi,  HaU. 
Pentamerella  Pavilionensis  ?  Hall. 
Gypidula  InviuKula,  HalL  i 

Gamarotoechia  Sappho  (Hall). 

"  Thedfordeiuis,  Whiteaves. 

Leiorhynohus  Laura.  (^Rhjmcbonella  Laura,  BillingB;  and  Leiorhynohua    Hnro- 
nenais,  Nicholson.) 
iris,  HaU. 
Pugrnax  Kemahani,  Whiteaves. 
Cyclorhina  nobilia,  HalL 
Eunella  attenuata,  Wbiteaves. 

"        harmonia,  HalL 

"       simulator,  HalL 
Cranena  Romingeri,  HalL 
Tropidoleptus  carinatu«,  HalL 
Atrypa  reticularis,  L. 

'*      spinoea.  Hall. 
Spirifera  audacula  (Conrad), 
divaricata,  HaU. 

'*         euryteinea,  Owen. 

**         granulosa  (Oonrad). 

'*         pennata  (At  water). 

*'        Bubdecuflsata,  Whiteaves. 
Delthyris  coniA>brtfla'(d^rbigny).  • 

sou1ptili^  HalL 
Retioulatia  finibriata  (Conrad), 
lifartinia  Maia  (Billings). 
Cyrtina  Haiiiiltonensis,  HalL 
AmboocsUa  umbonata  (Conrad). 
Rhynchospira  ?  Eugenia  (Billings). 
Parazyga  hirsuta,  HaU.     (^AthyrisChloe,  BUlings.) 
Athyris  Fultonensis  (Swallow).    Teste  C.  Schuchert. 

"      spiriferoides  (Eaton). 
VIeristella  Barrisi,  HalL 
Haskinsi,  HalL 
"         rostrata,  HaU. 
Charionella  scitula,  HaU. 
Pentagonia  unisulcata,  Conrad. 


MOLLUSC  A. 

PELECYPODA. 


Pterinea  flabeUum  (Conrad). 

Actinopteria  Boydii  (Conrad). 

Xieiopteria  Rafinesquii,  Hall. 

Limoptera  macroptera  (Conrad). 

Microdon  (Cypricardella)  beUistriatus  ?  Conrad. 

Nucula  lirata,  Conrad. 

NucuUtes  triqueter,  Conrad. 

Leda  rosteUata  (Conrad). 
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Palaeoneilo  phuia.  Hall. 
NyaMa  arguta,  Hall. 
GrammysiaUrcniataTCcmrad.  Var. 
Paracyclas  lirata  (Conrad). 
Orthonota  parvula,  HalL 

GASTEROPODA. 

Platyoeras  carinatum.  Hall. 

**         dumo«um,  var.  rarispinuiQ. 
"         erectum.  Hall. 
"         quinqaeBmuatum,  Ulrioh. 
Platyoeras  (Orthonyohia)  oonioum,  Hall. 
Platyostoma  lineatum,  Conmd. 

plioatum,  Whiteaves. 

Shumardi.    (=  Turbo  Shnmardi,  de  Vemeuil.) 
tnrbinatum  ?  Conrad. 
Pleurotomaria  Arkonensi^,  Whiteavet. 

oapUlaria,  HalL 
Euotnphalua  (Phanerotinus)  lazus,  Hall. 
Loxonema.    (Species  undeterminable.) 


t* 


PTEROPODA. 


Tentaoulites  attenuatus.  Hall. 
Coleoprion  (?)  tenuis,  HalL 
Hyolithee  adis,  HalL 


CEPHALOPODA. 

Ortbooeras  Anax,  Billings. 

**         Lanibtonense,  Wbiteaves.  f 

**         Bubulatum  ?  HalL 
exile  ?  HaU. 

'*         Arkouense,  Wbiteaves. 
Bactrites  (obliqueseptatus  ?  var. )  Arkonense,  Wbiteaves. 
Goniatites  uniangularis,  Conrad. 
Nepbriticeras  liratus,  Hall. 


CRUSTACEA. 
OSTRACODA. 

Primitiopsis  punotulifera  (Hall). 
Ulricbia  Conradi,  Jones. 
Barycbilina  Walootti,  Jones. 

PHYLLOPODA. 
Elymocaris  Hindei,  Jones  and  Woodward. 
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TRILOBITA. 

Phaoops  rana.  Green. 
Dalmanites  (Ciyphfieus)  Boothii,  Green. 
Proetus  crassiraarginatus.  Hall. 
Rowi  (Green). 


II 


FISHES. 

Ptyctodus  caloeolus,  Newberry  and  Worthen. 

Aspidichthys  notabilis  ?  Whiteaves. 

Plate,  or  scale,  genus  and  species  uncertain. 


GEOLOGICAL  SURVEY  OF  PANADA. 

CONTRIBUTIONS TOCANADIAN  PAL^^iONTOLOGY 

VOLUME    I. 

BT   J.    F.     WHITBAVBS. 

APPENDIX 

8.  Bevision  of  the  nomenclature  of  some  of  tJie  species  described  or  enumera- 
ted in  previous  parts  of  this  volume,  and  additional  notes  on  others, 
necessitated  by  the  progress  of  palceontological  research. 

PART  1. 
Page  87. 

For   ''HOPLOPARiA  ?  CANADKN8I8,    Whiteaves " — and    the 
single  reference  which  follows,  read  : 

LiNUPARUS  CANADENSIS,  Whiteaves. 

Boploparia  ?  Canadermtf  Whiteavee.    1884.    Trans.  Royal  Soc.  Canada,  vol.  II.,  sect.  4, 

p.  238. 
"  Whiteaves.    1886.    This  volume,  pt.  1,  p.  87,  pi.  11. 

Podoerates  Canaderma,  Whiteaves.    1896.    Trans.   Royal  Soc.  Canada,  N.  S.,  vol.  I., 

sect.  4,  p.  133. 
Linuparus  atavus,  Ortmann.    1897.    Amer.  Joum.  Sc.  and  Arts,  4th  Series,  vol.  IV.,  p. 

290,  and  figs.  1,  2  and  3,  facing  p.  296. 

In  1890,  Dr.  Clemens  Schluter,  of  Bonn,  suggested  to  the  writer  that 
the  specimen  figured  on  Plate  II  of  this  volume  is  clearly  a  species  of 
PodocrateSy  closely  allied  to  if  not  identical  with  P.  Dulmenensis,  as 
stated  in  the  Transactions  of  the  Royal  Society  of  Canada  for  1895. 

Still  more  recently,  on  receipt  of  the  American  Journal  of  Science  for 
October,  1897,  containing  a  description,  with  illustrations,  of  Linuparus 
(UavuSy  the  writer  was  struck  with  the  resemblance  of  the  specimens 
figured  under  that  name  to  Fodocrates  Canadefisis,  In  a  correspondence 
which  ensued.  Dr.  Ortmann  says  that  he  is  now  fully  convinced  of  the 
identity  of  Linuparus  atavus  with  Podocrates  Canadensis,  and  that  the 
species  should  be  referred  to  the  genus  Linuparus,  which  was  proposed  by 
Gray,  in  1847,*  and  based  upon  the  recent  Pc^inurus  trigonus  of  De 
Haan.  He  also  says  that  the  genus  Podocrates  was  first  published  by 
Geinitz  in  1850,  and  that  it  is  founded  on  a  good  figure. 

*Li6t  of  the  specimens  of  Crustacea  in  the  British  Museum,  p.  70. 
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PART  2. 
Page  151. 

For  *' AtTCELLA  BinsQ0fSNSi8,  var.  CONCBNTRIOA,"  and  the  \mt 
of  its  synonyms,  substitute  the  following. 

AucELLA  CRA8SIC0LLIS,  Keyserling. 

Aucella  cratneoUu,  Keyserling.    1846.    Reise  in  das  Petschora-Luid,  p.  800,   pL  16, 

figs.  91 2. 
Aucella  Piochii,  Gabb.    1860  (In  part.)    Palsont.  California,  vol.  II.,  p.  194,  pi.  32, 

iigs.  92,  a-o, 
Aueella  Piochii,  (Gabb)  Whiteaves.     1882  (In  part.)    Trans.  Royal  Soc  Canada,  vol. 

I.,  sect.  4,  p.  84. 
'  '*        Whiteaves.     1884.    Geol.  Surv.   Canada,  Mesoe.  Fossils,   voL   I.,  pt. 

8,  p.  239. 
Aucella  ewweniriea,  (Fischer)  White.    1884.    Bull.  U.  B.  Geol.  Surv.,  Na  4,  p.  13,  pL 

6,  figs.  2-12 :  and  (1886)  Ibid.,  No.  15,  p.  23. 
Aucdla  Piochii,  (Gabb)  Whiteaves.    1897  (In  part.)    GeoL  and  Nat.  Surv.  Canada,  Ann. 

Rep.  N.  S.,  vol.  II.,  p.  Ill  A. 
Aueella  c<mcerUriea,  (Fischer)  White.    1889  (In  part.)    Mon.  tJ.  S.  GeoL  Surv.,  No.  IS, 

p.  281,  pi.  4,  figs.  3-6,  11-17  and  21. 
Aucella  eratticoUie  and  var  graeUUy  Lahusen.    1888.    Ueber  Russisehen  Auoellen,  pp. 

24  &  42,  pL  6,  figs.  8-16. 
Aucella  piriformiSt  Lahusen.     1888.     fbicU,  pp.  24  &  42,  pi.  6,  figs.  1-7. 
Aucella  crauicollie,  (Keyserling)  Stanton.    1896.    BulL  U.S.  Geol.  Surv.,  No.  138,  p.  4S, 

pL  6,  figs.  1-13 ;  and  pi.  6,  figs.  1-6. 

Since  the  publication  of  Lahusen's  monograph  on  the  Russian  Aucellae, 
it  has  become  obvious  that  the  specimens  which  are  so  abundant  at  many 
localities  in  British  Columbia,  can  no  longer  be  regarded  as  varieties  of  A. 
concentrica, 

Mr.  Stanton,  who  has  examined  a  series  of  specimens  from  that  province, 
expresses  the  opinion  that  the  Aucellae  from  the  Skagit  River,  collected  by 
Dr.  G.  M.  Dawson,  in  1877,  are  A,  Piochiiy  var  ovcUck^  but  that  those  from 
all  the  other  localities  mentioned  on  pages  151  and  152  of  this  volume, 
should  be  referred  to  A,  craHsicollU^  Keyserling.  All  the  Aucells  that 
the  writer  has  yet  seen  from  Canadian  localities  are  from  a  well-defined 
horizon  in  the  Earlier  North  American  Cretaceous. 


Page  156. 

For  "  Placenticeras  Pbrbzianum  " — read  : 

Dbsmocbras  Perbzianum. 

And,  add  to  the  list  of  references  : 

De»mocera9  Perezianum,  Whiteaves.    1802.    Trans.  Royal  Soa  Canada,  vol.  X.,  sect.  4, 

p.  114. 
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Page  158. 

For  <'  Placenticbrab  (Peeezianuh  7  var.)  Liardense  " — 
read  : 

Debmoceras  (Perbzianum?  var.)  Liardense. 

The  systematic  position  of  the  four  specimens  upon  which  this  species 
was  based  is  still  doubtful,  and  thej  are  now  only  provisionally  referred 
to  Desmoeera8.  Their  previous  reference  to  rictcenticeras  was  based  upon 
Zittel's  extension  of  the  chat  acterp  of  that  genus  so  as  to  include  the 
Clypeiformes,  and  has  not  proved  satisfactory. 


Page  159. 

For  "  DiBCiNA  PILE0LU8.  (N.  Sp.)" — read  : 

Orbiculoidea  Dawboni.  (Nom.  nov.) 

DUcina  ptleolu»y  Whiteaves,    1889.     This  volume,  p.  150,  pi,  21,  figs.  3  and  3  a,  but  not 

D.  pilecluSy  Hicks,  1866,  which  is  probably  also  an  Orbiculoidm. 
Ditcina  Dawtoniy  Whiteares.    1893.    Trans.  Royal.  Soc.  Canada,  vol.  XI.,  sect.  4,  p.  17. 

Page  172. 

For  *' Placenticeras  glabrum.  (N.  8p.)"— read  : 

Debmoceras  affine,  var.  qlabrum. 

Plaeenticeras  glabrum^  Whiteaves.     1889.    This  volume,  p.  172,  pi.  24,  figs.  1  and  1  a-b, 
Detmocerat  affine,  var.  glabrum,  Whiteaves.    1892.    Trans.  Royal  Soc.  Canada,  vol  X., 

sect.  4,  p.  115,  pi.  9. 

The  type  of  Placenticpras  glahrum  is  a  small  and  perfectly  smooth  cast 
of  the  interior  of  the  shell,  collected  by  Mr.  W.  Ogilvie,  in  1885,  from 
the  Cretaceous  rocks  of  the  Peace  River,  a  few  miles  below  Fort  Ver- 
milion. Numerous  other  specimens,  from  rocks  of  similar  age  on  the 
Peace  River  and  its  tributaries,  collected  by  Mr.  McConnell  in  1889, 
were  described  and  figured  in  the  Transactions  of  the  Royal  Society  of 
Canada  for  1892.  As  the  surface  of  none  of  these  specimens  can  be 
called  smooth,  or  even  very  nearly  smooth,  the  species  was  redefined 
under  the  name  Desmoceras  affine,  on  account  of  its  close  resemblance  to 
D.  Beudanti,  and  the  name  glabrum  retained  in  a  varietal  sense  and 
restricted  to  those  specimens  in  which  the  distant  periodic  arrests  of 
growth  are  not  developed. 


\ 
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PART  3. 

Page  202. 

For  "  Campophyllum  elliptioum  ** read  : 

Cyathophyllum  McConnelli.     (N.  Sp.) 

The  reference  of  the  three  corals  from  the  Hay  River,  mentioned  on  p. 
202,  to  the  Chonophyllum  ( Ptychophyllvm)  ellipticum  of  Hall  and  Whit- 
field, under  the  name  Campophyllum  ellipticum^,  has  not  proved  satisfactory. 
Professor  Calvin,  who  has  recently  compared  the  best  of  them,  the  original 
of  Plate  27,  fig.  5,  of  this  volume,  with  Iowa  specimens,  thinks  that  it  is 
generically  but  not  specifically  identical  with  Hall  and  Whitfield's  sper 
cies.  Rominger,  also,  in  his  Fossil  Corals  of  Michigan,  page  104,  says 
that  C.  ellipticum  is  not  a  Chonophyllum^  but  a  Cyathophyllum^  allied  to 
,C.  Houghtoni.  Under  these  circumstances  it  seems  most  prudent  to  dis- 
tinguish the  three  Hay  River  specimens  formerly  designated  as  Campo- 
phyllum, ellipticum  by  the  foregoing  new  specific  name,  in  honour  of  their 
discoverer,  and  to  refer  them  provisionally  to  the  genus  Cyathophyllum, 


Page  204. 

"  Phillips  A  str^a  Hennahi,  Lonsdale." 

The  corals  from  the  Peace  and  Hay  rivers  which  were  referred  to  this 
species,  were  so  identified  solely  by  their  external  characters.  Sections 
since  made  shew  that  they  and  the  specimens  from  the  Hay  River  re- 
ferred to  Phillipsastrcea  VerrUJii,  have  more  the  structure  of  PachyphyUum 
than  of  Phillipsastrcta  proper,  though  Rominger  maintains  (Fossil  Corals 
of  Michigan,  page  127)  that  the  separation  of  these  two  genera  is  both 
''artificial  and  inappropriate."  It  is  quite  likely  that  all  those  which  have 
been  identified  with  Phillipsastroea  Hennahi  are  mere  varieties  of  Pachy- 
phyUum Woodmani,  although  the  specimens  from  the  Hay  River  have 
rather  smaller  and  leHS  prominently  ezserted  calyce;^,  with  a  somewhat 
smaller  number  of  septa. 

Page  205. 

"Phillipsastr^a  Verrillii,  Meek.     (Sp.)" 

See  the  remarks  on  the  preceding  species. 
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Page  206. 

For  "Pachtpora  cbrvicorkib,  DeBlainville.  (Sp.) " — read: 
Cladopora  cbryicornis,  De  Blainville.     (»Sp.) 

Mr.  L.  M.  Lambe,  who  is  making  a  special  study  of  Canadian  Paiseozoic 
corals,  thinks  that  Pachypora,  Lindstrom,  is  synonymous  with  Cladopora^ 
Hall. 

Page  207. 

For  "  Alveolites  RiCMERi,  Billings  " — read  : 

Cladopora  RiCMERi,  Billings.     (Sp.) 
And,  after  the  paragraph  referring  to  that  species,  insert  the  following. 

Cladopora  turoida,  Rominger. 

Cladopora  turgida^  Rominger.     1876.     Geol.  Surv.  Michigan,  Fossil  Corals,  p.  48,  pi.  19, 

%.  2. 

A  fragment  of  a  specimen  from  the  Ramparts,  Mackenzie  River,  col- 
lected by  Robert  Kennicott,  loaned  by  the  U.  S.  National  Museum  and 
labelled  No  14,554,  has  been  identified  with  this  species  by  Mr.  Lambe. 

Page  216. 

For  "  Strophalosia  producjtoides,  Murchison  " — read  : 

Productella  productoides,  Murchison.     (Sp.) 

And,  add  to  the  list  of  references : 

Productella  productoides.  Hall  &  Clarke,     1892.     Pal.  N.  York,  vol.  VIII.,  pt.  1,  p.  317. 
I 

Page  217  (and  pt.  4,  page  283). 

Productella  subaculeata  and  its  var.  cataragta. 

On  page  318  of  his  recently  published  Synopsis  of  American  Fossil 
Brachiopoda,  Mr.  Schuchert  expresses  the  opinion  that  ''for  the  present 
it  is  preferable  to  retain  the  name  P,  apinulicosta"  for  the  American  De- 
vonian forms  which  have  been  identified  with  P.  siAbaculeata,  and  its  var 
cataracta.     In  that  publication  he  includes  the  specimens  referred  to  un- 
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der  the  name  F.  wbctctdeata^  v&r  caiaracta  on  page  217,  and  those  identi- 
fied with  the  typical  form  of  P,  stibacttlecUa  on  pa^e  283,  of  this  volume, 
in  the  synonymy  of  P.  spinulicosta.  On  the  other  hand,  it  is  to  be  noted 
that  the  Rev.  O.  F.  Whidborne,  in  his  Devonian  Fauna  of  the  South  of 
England,  vol.  II.,  pt.  3  (1893^,  p.  155,  says  that  P.  spimdicosta  and  F. 
subdciUecUa  var  ccUaracta,  are  both  varieties  of  P.  aubcuitUeata, 


Page  222. 

For  "  Spibifbra  ctrtin^formis,  Hall  and  Whitfield  " — read : 

Cyrtia  CYRTiNJEFORMis,  Hall  and  Whitfield.     (Sp.) 

And,  add  to  the  list  of  references : 

CpHia  eyrtinasforfnis.  Hall  and  Clarke.    1894.    Pal.  N.  York,  vol.  VIII.,  pt.  2,  p.  42,  pL 

25,  figs.  26-32. 

Page  230. 

For  "  Rhyngbonblla  puonus,  Martin  " — read  : 

Pugnax  puonus,  Martin  (Sp.) 

And,  add  to  the  list  of  references  : 

Pufffutx  jnt/jnua.  Hall  and  Clarke.    1893.     Pal.  N.  York,  vol.  VIII.,  pt.  2,  p.  203,  pi.  60 

figs.  6-10. 

Page  231. 
For  "  Rhynchonella  cuboides,  Sowerby  ". — read  : 

Hypothyris  cuboides,  Sowerby.     (Sp.) 

And,  add  to  the  list  of  references : 

Hffpothpris  cuhoidet.  Hall  &  Clarke.     1898.    Pal.  N.  York,  voL  VIII.,  pt  2,  p.  200,  pi. 

60,  figg.  49-56. 

Professors  Hall  and  Clarke  claim  that  the  Atrypa  cuboides  of  Sowerby, 
the  Rhynchonetla  cvhoides  of  Davidson  and  other  palaeontologists,  is  the 
type  of  McCoy's  genus  Hyjwthyria  as  defined  by  King,  and  hence  that  it 
must  be  called  Hypothyris  cuboides  (ck)werby).  Mr.  Schuchert,  however, 
who  reganis  RhynckoneUa  Emmonsi  as  distinct  frc»m  R.  cuboides,  thinks 
that  the  specimens  collected  by  Mr.  McConnell  on  the  Hay  and  Peace 
rivers  are  referable  to  the  former  rather  than  to  the  latter  species,  and 
that  they  should  be  called  Hypothyris  Emmonsi  (Hail  and  Whitfield).'*' 


*  See  his  "  Synopsis  of  American  Fossil  Bracbiopoda  "  (1807)  p.  233. 
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Page  232.  ^ 

For  "  Hhykchonblla  castanea,  Meek" — read  : 

Hypothyrxs  castakea,  Meek.     (Sp.) 

And,  add  to  the  list  of  references  : 

Ijiorhpnehus  oastaneus.  Hall  and  Clarke.     1896.    Pal.  N.  York,  vol.  VIII.,  pt.  2,  pi.  59, 

figs.  28  and  29. 
Hypoihyris  castanea,  Schuchert.    1897.    Synops.  Amer.  Fobs.  Brachiop.,  p.  233. 

Page  234. 

For  "  Pentambrus  galeatus,  Dalman.     Var." — read  : 
Gypidula  galeata  (Dalman).     Yar. 

And,  add  to  the  list  of  references  : 

aiebereUa  galeata^  Hall  and  Clarke.    1803.    Pal.  N.  York,  vol.  VIII.,  pt  2,  p.  246,  fig. 

175,  pi.  72,  figs.  7-13. 
Oypidula  galeata^  ^huoheitt,    1897.    Synops.  Amer.  Foss.  Brachiop.,  p.  226. 

Page  235. 

For  "Cryptonblla  Calvini  ? ' Hall  and  Whitfield  " — read: 
DiBLASMA  Calvini  ?  Hall  and  Whitfield. 

And,  add  to  the  synonymy  and  references : 

IHdasma  Calvini,  Hall  and  Clarke.    1893.    Pal.  N.  York,  vol.  VIII.,  pt.  2,  p.  296,  pi. 

80,  figs.  20-22. 

In  their  remarks  upon  the  genus  DieUMma,  King  (op.  cit.)  Professors 
Hall  and  Clarke  say :  "  the  Cryptondla  Calvini  of  Hall  and  Whit- 
field, of  the  middle  Devonian  of  Iowa,  is  an  excellent  representative  of 
the  early  forms  of  this  genus," 


PART  4. 

Page  270. 

line  13,  from  the  bottom,  for  ^* length"  read  '^breadth,'* 
6 
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Page  273. 

For  "Pachypoba  or  Alveolites.     (Sp.  Undet)" — read: 

C<ENITE8   CBYPTODKNS,    BillingS  (Sp.) 

Mr.  L&mbe  \b  of  the  opinion  that  all  the  specimens  referred  to  under 
the  first  of  these  headings,  are  referable  to  Alveolites  cryptpdens^ 
Billings,  which  he  thinks  is  a  Coeniles, 

Page  290. 

For  "  Pentambbus  com  is,  Owen" — read  : 
Gypidula  comis,  Owen  (Sp.) 

And,  add  to  the  list  of  synonyms  and  references  : 

Oyjridula  eomu,  HaU  and  Clarke.     1893.     PaL  N.  York,  voL  VIII.,  pt.  2,  p.  247,  %.  177, 

pL  72,  figs.  15-24. 

Page  291. 

For  **  Tbbebbatula  Sdllivanti,  Hall," — read : 
Eunblla  Sullitanti,  Hall. 

And,  add  the  following  reference: 

Eunella  SuUivanti,  Hall  and  Clarke.    1895.    PaL  N.  York,  voL  VIII.,  pt.  2,  pt  290, 

fig.  210,  pL  80,  figs.  2a-26. 

Page  331. 

For  " Platyostoma  tumidum.     (N.  Sp.)" — read  : 
Platyostoma  Whiteavesi,  Miller. 

PUUyoatoma  tumidum,  W  hi  leaves.     1892.    This  volume,  pt.  4,  p.  331,  pL  43,  fig.  12.    But 

not  Platyostoma  tumidum^  Meek  &,  Worthen,  1860. 
PlatyoUoma   Whiteavesi,  S.   A.   Miller.     1897.    Second  SuppL   N.   Amer.   Gteol.   and 

Palsont,  p.  769. 


WHlTfeAVCS 


.]  APPENDIX.  427 


To  the  list  of  Pteropoda  from  the  Devonian  rocks  of  lakes  Manitoba 
and  Winnipegosis,  on  pages  342  and  343,  add  the  following : 

TBNTACULfTES  PARVULU8.      (N.  Sp.) 


I 

a. 


L 


c. 


Fig.  5.  TentactUiteg  /xirviUuv.  a,  Side  view  of  a  specimen  natural  size ;  6,  the 
same  enlarged  six  times ;  and  c,  portion  of  the  same,  enlarged  twenty-four 
times,  to  show  the  surface  markings. 

Shell  (or  rather  cast  of  the  interior  of  the  shell)  very  small  for  the  genus, 
averaging  about  three,  and  rarely  exceeding  three  and  a  half  millimetres 
in  length,  of  the  usual  narrowly  attenuate-oonical  shape.  Surface  of  the 
cast  marked  by  very  numerous,  close-set,  minute  annulations  or  transverse 
raised  ridges,  which  are  rather  variable  in  their  arrangement  and  propor- 
tionate size.  In  some  specimens,  or  in  different  parts  of  the  same 
specimen,  they  are  either  very  close-set  and  uniform  in  size,  or  alternately  a 
little  larger  and  a  little  smaller,  or  of  equal  size  but  not  quite  so  close 
together.     Test  unknown. 

North  side  of  Manitoba  Island,  J.  B.  Tyrrell,  September  19,  1897 ;  a 
flat  piece  of  limestone  of  irregular  shape  but  (roughly)  about  five  inches 
by  three,  with  its  exposed  and  weathered  surface  strewn  with  numerous 
specimens  of  this  species,  which  seems  to  be  well  characterized  by  its  very 
diminutive  size  and  close  set,  rib-like  annulations.  The  lengths  of  the 
smallest  of  the  Devonian  species  of  Tentaculites  described  and  fi>(ured  by 
Hall  in  the  second  part  of  the  fifth  volume  of  the  Palseontology  of  the 
State  of  New  York,  are  stated  to  be  as  foUows  :  TerUaculites  apiculuSy 
longest  specimens,  eight  to  ten  millimetres,  ordinary  ones,  four  to  six ; 
T,  cUtentbattis,  ten  to  twelve  mm.,  rarely  a  little  more ;  T.  bellulus,  fifteen 
to  twenty-two  mm. 
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sp.  utuiet 

Aoervularia 

profunda. . .   . . 

Acrochordioeraa  (?) 
Garlotteiue  . . . 

AcroloxuB 

minutus 

radiatulus  .   .. 

ActflBon 

attenuatuB 

Actinocyatis 

variabilis  ...   . 

Actinopteria 

Boydii 

ActinoiitroiDa 

expansum 

fenestratum. . . 
TvrreUii  ....  . 
Whiteaverii.. . 
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IS 
93 

141 

17 
17 


46 
..  271 
289,293 


276 
276 
276 
208 


Alveolitee 
Rcemeri  . 
vallorum 


207,423 
207,274 


Amplexiu  (or  Diphyphyllum) 
■P 

Anchura 

Axnerioana 

Ancyrocrinus 

bulbosus 

AniBomyoD 

alveolus , 

oentrale , 

Anomia 

micronema 

obliqua 

perstrigosa 

Anodonta 

parallela 

propatoris 

AnodontopBis 

afBni^ 

Aparchites 

mitis    


270 


48 
103,375 
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AraohnoorinuB 
Canadensis 

Afcestes 

Gabbi  .   . . 
Arniotitbs.... 


47 
47 

64 

187 

6 

64 
59 

303 

246 

206 

141 
144 


PAOB. 

Amiotites 

BD.  uncertain 147 

Vanoouverensis 146 

Arthroacantha 

punctobrachiata 96 

Afloodictyon 

Btellatum 213 

Aspidicbthys  (?) 

notabiliB  354,  411 

Astartd 

GarlottensiB 154,  168 

AstreoBpongia 

Hanailtonensis 197,  268 

ASTRALITKS 323 

Astralites 

fimbriatus 324 

Athyris 

Angelica,  var.  oocidentalis 227 

Fultonensis 

parvula. 228 

spiriferoideB 395 

viUaia 288,395,396 

Atrypa 

reticularis 229,  289 

retieularUf  var.  atpera 229, 391 

Bpinosa. 891 

Aucella 

Moaquensis,  var.  concerUriea. .  .151,  420 
crassioolliB 420 

Aulacoceras 

Carlottenae    149 

Aulopora 

serpens. 198,  363 

AutodetuB 

Lindstroemi 376 

Bactrites 

(obliqueBeptatuB ?  var.)  ArkonensiB.  .407 

Baoulites 

asper 82 

oompreBSUB 49, 182 

grandis 60, 182 

ovatuB 181 

Badiotites 

GarlottensiB 148 

Barychilina 

Walootti 409 

Belemnitella 

Manitobensis 189 
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Beleraniteo 

(sp.  indL) 172 

Bellerophon 

Pelops?  var 317 

Blothrophyllum 

conatum 365 

Botryocrinus 

crassus 375 

Bronteus 

Manitobensis 347 

Callista  (Dosiniopsis) 

Deweyi 42 

CamarotoBchia 

Horefordi 386 

Sappho 386 

Thedfc»rden8i8 386 

Campeloma 

multiliueata 77 

producta 24,  28,  77 

CampophyUum 

ellipticum 202,  422 

Cardiopeis 

tenuicoHtata 307 

Ceramopora 

Huronensifl       214 

Chlamys 

Nebrascensis 31 

Chonetes 

carinata  (or  coronata) 113 

lineata 384 

Logani,  var.  Aurora 215,  281 

Manitobensis 281 

vicina 383 

Cinulia 

concinna 46 

Cladoe^clus 

occidentalis 195 

Cladopora 

cervicornis 423 

Rflemeri 423 

turgida 423 

Clathrodictyon 

letiforme 368 

Codaster 

Canadensis 109 

Ccenitcs 

cryptodens 426 

Coleoprion  (?) 

tenuis 409 

Coluinnaria  (Cyathophylloides) 

disjuncta 269 

Conocardium 

Ohioense 307 

Conularia 

Salinensis 244 

Corbicula 

cytheriformis   7 

obliqua 8 

occidentalis 9,  62,  68,  80 
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Corbula 

inactriformis 27 

perangulata 9 

perundata. 9,  62,  68,  80 

subtrigonalis 62 

Corbulamella 

greg^ria 80 

Comulites  (Ortonia) 

sublflevis 210 

CoflciniuDi 

striatum 377 

Crantena 

Romingeri 390 

Crania 

Hamiltonise 214 

Crenella  (?) 

parvula 57 

Cryptonella 

Calvinit 235,  4^ 

Ctencjcrinus 

sp 276 

Cyathophyllum 

Anna          266 

arcticum 199 

Athabascense 202 

Athabascense,  var 269 

ceei^pitosum 200 

dianthus 264 

McConnelli 422 

petraioides 265 

profundum 267 

profundum,  var 268 

Kichardsoni 200 

Waskasense 264 

Cyphaspis 

bellula     :M9 

Cypricardella 

bellistriata 308,397 

producta 309 

Cypricardinia 

planulata 309 

Cyprina 

occidentalis 169 

ovata 40, 175 

ovata,  var.  alta 40 

subtrapeziformis 176 

Yukonensis 160 

Cyrtia 

cyrtinseformis 424 

Cyrtina. 

Billinffsi 227 

Hamiltonensis 226,  288 

Cyrtoceras 

occidentals 345 

Cystiph^llum 

conifoUe 866 

Cystodictya 

Hamiltonensis 279 

incisurata 377 

incrassata 377 

Meeki 377 

rectilinea 377 
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Dalinanites 

Helena 

Dielasma 

Calvini?     .. 

Delthyris 

oonsobrina . 

Dentalium 

(sp.) 
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119 


425 


Desmoceras 

affiue,  var.  glabrum 

.  Ptrezianum 

Peressianum,  var.  Liardense. 


Dinicthya 

Canadensis. 


311 

421 
420 
421 

353 

Discina 

piUolus 159,  421 

(sp.  indet.) 281 

Dolatocrinus 

Canadensis 99,  3U9 

lamello9U9 99,  370 

liratu* 98,370 

subaculeatus 369 

n.  sj). 370 

species  uncertain  99,  371 


i!«atoma 

variabilis  . . 

Eleutherocrinus 
Cassedayi . . 

Elpe 

Tyrrellii... 

Elymocaris 

Uindii 


Enchodus 

Shtimardi 

Entalis 

paupercula 

Estheria 

bellula 

Eunella 

attenuata 

harmonia 

simulator , 

Sullivanti 

Eunema 

brevispira 

clathratulum 

speciosum 

snbspinosum 

Euomphalus 

(circularis  ?  var. )  subtrigonalis . 
Maskusi 


Euomphalus  (Pbanerotinus) 

laxus  

sp.  undt 

Euomphalus  (Straparollus) 

annulatus 

flexistriatus 

inops 

Exogyra 

(sp.  indet.) 


233 
110 
346 

409 

194 

81 

162 

389 
389 
389 
426 

320 
322 
320 
321 

327 
243 

402 
325 

324 
242 
242 

165 
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Favosites 

Alp(*nen8is 366 

arbuBcula .   866 

GoOUandica  (var. ) 272, 

Fenestella 

Arkonensis 379 

Nicholsoni 378 

sp 279 

vera 279 

Fistulipora 

Romingeri 380 

subtilis 380 

utriculus   380 

vanopora 380 

Genmeoorinus 

Arkonensis 373 

Gervillia 

recta 36 

recta,  var.  borealis 35, 175 

Gilbertsocrinus 

spinigerus 368 

Glossites 

Manitobensis 310 

Gomphooeras 

ManitobeuHe 344 

GONIATITBS 245 

Goniobasis 

Nebrasoeniis 21 

Goniobasis 

subtortuosa 74 

tenuicannata 22,  27 

tenuicarinata,  var 22 

Goniophora 

perangulata,  var 299 

Godseletia. 

Grammysia. 

arcuata  ?  var 116 

Granatoorinus. 

Leda    109 

Gypidula. 

comis 426 

galeata,  var 425 

Gtroceras 245 

Gyroceras 

Canadense 345 

filicinctum    846 

submamillatum 346 

Halobia  (Daonella) 

liommeli 138 

occidentalis 184 

Haminea 

occidentalis 45 

Hederella 

Canadensis 210 

cirrhoea 381 

magna 382 

Ueliophyllum 

juvene 865 

parvulum 203 
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PAOE. 

Homalocenu 

planatum d45 

ffomocrinus 

eroMus d5, 375 

ffoploparia  (?) 

CanacLensts 87, 375,  419 

Hydatina 

parvula 180 

Hydrobia 

BubcyUndrica  76 

Hyolithes 

aclis 403 

alatus 342 

Hypothyrifl 

castanea 425 

cuboides  . .     424 

Inocerahus 167 

Inooeramus 

{U  vUQ  •       ■•       ■••■•••■■■  •       ••■  vv 

Barabini 33 

problematicus     85 

SagenBiB,  var.  NebrascensiB 34,  174 


tenuilineatus 
undabundus 
Vanuxemi  . . 


34 

84 
175 

Intrapora 

coBciniformis     376 

elefcantula 376 

iBochiliua 

beUula.. 246 

DawBoni '. 346 


Kefersteinia 
Bubovata. 


Lamna 

ManitobenBiB. . 

Leda 

roBtellata 

Leioclema 

minutissimum 

Leiopteria 

Kafinesquii .... 

LeiorhynchuB 

iriB 

Lepurditia  (?) 

exigua 

Leptodesma 

DemuB 

Jason 

Leptotrypa 

quadrangularis. 

Lichas  (Terataspis) 
n.  sp. 

Lichenalia 

ramoea. 

Btellata     

Bubtrigona 

Lima 

perobliqua 

Limnsea 

tenuioostata 


302 

192 

398 

380 

397 

387 

347 

240 
240 

277 

349 

S81 
380 
381 

165 

13 
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397 

177 

111 

29 

186 


Limoptera 

macroptera 

Linearia 

f ormosa 

Lingula 

li^ea 

nitida 

Bubspatulata  ? 

ThedfordenBiB Ill 

Liopistha  (Gymella) 

undata 43,80.178 

LinupaniB 

CanadensiB    419 

Loriciila 

CanadensiB 190 

LOXOXEITA 344 

Loxonema 

altivolvis 384 

cing^latum 336 

gracillimum 338 

priBcum 335 

Bp.  undt 

Lucina 

occidentaliB 39 

Macrocbilina 

pulchella 340 

Bubooetata 338 

Macrodon 

pygmseuB 299 

Macropetalichthps 

StUlivatUi 119,411 

Mactra  (Cymbopbora) 

alta    

ffracilis 

Warrenana. 

Margarita 

triassica 

Martesia 

tumidif  rons 

Mecynodon 

sp..... 

MegiBtocrinuB 

rugosus 101,  372 

(Bp.  indt) 101 

Melania 

insculpta 73 

WyomingenBis .        21 

MeriBtella 

Barrisii 396 

HaBkinsi 115 

unistUcaia 115, 396 

Modiola 

attenuata. 36 

tenuisculpta 188 

Modiola  (Bracbydontes) 

dichotoma  ...   37 

Modiomorpha 

attenuata 295 

oompresBa 296 

parvula 297 

tuniida' 296 

Monilopora 

antiqua 964 


62 
43 
43 

137 

179 

303 
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Monotifl 

ovalis 132 

.    subcircularis 131 

Monotrypella 

Unjiga 214 

Murchisonia 

Archiaeatia 315,  S-^S 

Dowlingi 316 

tnrbinata 368 

Myalina 

tngonaliB 294 

Mytilarca  . 

inflata 293 

MytiluB 

subarcuatus 56 
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333 
332 

137 

44 

408 
236 

237 


XaticopRis 

inornata 

Manitobensia    

NautihiH 

Liardensis 

Neeera 

Moreauensifl 

Nephriticeras 

liratus 

Newberkia  ...   

Newberria 

Iseviei 

Nucleocriiius 

eleg^nn. 107 

Nuclecwpira 

concinna 115 

Nucula 

canoellata 37»  79 

lirata 301,398 

Manitobensia 301 

Nuculites 

8p. 302 

triqu'ter 398 

Ollacrinuf 

iptnifferug ia^,368 

Omphalocirrus 

Manitobensia 327 

'  Onychodus 

sp.  undet 356 

Opis 

Vancouverensis 155 

Orbiculoidea 

Dawsoni 421 

Orthis 

striatula 218 

Orthis  (RhipidomeUa) 

Penelope 385 

Orthis  (Schizophoria) 

Manitobensis 283 

striatula 218,  283 

Obthocebas 244 

Orthoceras 

Anax 403 

Arkonense 406 

exile? 406 

6 
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Orthoceras—  CorU. 

Hindii 344 

LambtonensB 404 

subulatum  ? 405 

Orthoceras  (Thoraooceras) 

Tyrrellii i 344 

Orthonota 

corruffata 311 

parvula 400 

Orth  >thete8 

anomalus    383 

Chemungensis 285 

Chemungcnsis,  var.  arotoatriata.  383 

Ostrea 

oongesta 78,  83,  186 

glabra 8,  56,  64 

momata. 30 

patina 30 

iSkidegatensis 165 

subtrigonalis SO,  56,  83 

Pachyphyllum 

Devoniense 205 

Pachypora 

cerrieomis 206,  273,  428 

Pachypora  or  Alveolites 

ap.  undt 273,  426 

Palseacmsa  (?) 

cingulata 311 

Palseastacus 

omatus 183 

Palseoneilo 

plana../ 399 

sp.  undt 241 

Palseaster. 

eucharis 376 

Paletchara 

quadranffiUans 213,  277 

Panopeea 

curta 12 

simulatrix. 11 

subovalis. 44 

Paracyclas 

antiqua 304 

Mliptica 241,  805 

elliptica,  var.  occidentalis 305 

lirata 399 

sp.  undt 306 

Patula 

angulifera. 18 

obtusata 18 

Pentamerella 

Pavilionensis 385 

Pentamerus 

comis    290,  426 

galeatut,  var 284,  425 

Pentremites 

Lyoorias 375 

Pentremitidea 

filosa    104 

Phillipfiaatreea 

Hennahi  204, 422 

Vemeuili 365 

VerriUii 205,  422 
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Pboladomya                                        k  - 

papyracea 1.,  .85 

Bubventricoea    178 

Pholidostrophia 

lowensis 382 

Physa 

CJopei 14,63,71 

Copei,  var.  Canadensis. 14 

Pinaootrypa 

elegaiiB    381 

marginata 278 

Pinna 

Lakesii 84 

Plaoenticeras 

fflabruM 172,421 

occidentale 155 

Perfzfanuni 15d,  42<) 

Prrfzianum  ?,  var.  Liardentie. .  .158,  421 

placenta 53,183 

placenta,  var.  intercalare 54 

Planorbis 

paucivulvis 71/ 

Plate  or  scale  (of  fish) 

g^nus  and  sp.  undt 411 

Platyceras 

carinatum 117 

quinquesinuatum 117 

Platyceras  (Orthonychia) 

oonicum 117 

{tarvulum 33t 

Platyostoina 

lineatum 118 

plicatum 118 

tnmidum 381,  426 

turbinatum       400 

Whiteavesi 426 

Pleuromya 

Garlottensis 170 

leevigata 155 

Pleuix)tomaria 

Arkonensis  .   401 

capillaria 400 

^nioetoma 312 

mfranodusa 313 

Spenceri , 341 

sp.  undt 313 

Polypora 

Arkonensis 379 

(porosa  ?  var. )  Manitobensis 280 

Popanoceras 

McConneUi.. 138 

Porcellia 

Manitobensis 818 

Primitia 

scitula 246 

Primitiopsis 

punctulifera 409 

Proboscina 

laxa. 212 

Productella 

dissimilis 216 

lachrymosa,  var.  lima 217 

prodnctoides 423 
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Productella— Con*. 

productoides,  var.  membranacea.      282 

8uba(mleata 283,  423 

subaculeata,  var.  cataracta 217,  423 

Product«lla  (Strophalosia) 

tmncata 112 

Proetus 

crassimarginatus 410 

Haldemani. 246 

mundulus     350 

Rowi 410 

Prutooardia 

borealis. .    ...     .^    41,  177 

Hillana 196 

subquadrata 41 

Protoeardium 

Hilhiaum     169,  19<> 

Pseudophonis 

tectiforinis 390 

Pteria 

linguiformis 31 

linguifonnis,  var.  gibbosa. . .  174 

Pteria  (Ox^toina) 

Oorneuiliana. 166 

Nebrascana 31,  56,  79 

Ptena  (Pseudoptera) 

fibrosa,  var. 32 

Pterinea 

flabellum 116,238 

lobata 292 

Pterinopecten 

sp.  undt 238 

Ptilopora 

striata 379 

Ptychodus 

]jarvu1u8  • 191 

Ptyohopteria 

aequivalvis 239 

Ptyctodus 

calceolus 353, 410 

Pugnax 

Kemahani 387 

pugnus 424 

PyrifuRus 

Newberryi 81 

Retepora 

prisca 379 

Betzia  ( Trtmatovpira) 

nobUii 116,388 

Rhaphistoma 

T^rrelUi 814 

Rhynchodus 

(sp.  undt.) 353 

Kkynchwxdla 

caHatiea 232,  425 

cufx)idf» 381,  424 

pfwjnun \ 281,290,424 

Rhytdphorus  (?) 

glaber 69 

Rsmeria 

ramosa 367 
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Scalari|X)ra 

Canadensis 978 

dcaphites 

abybHinus 51 

Nioolleti 51 

nodoffus 52,182 

C^uatainoensis 158 

BubglobosuB 52 

vermiformia  (?) 87 

Warreni    82,86 

Schizodus 

ChemungenniB 241 

Schloenbachia 

borealis 160,  170 

gracilis 171 

S€*iniopora 

bistigmata 377 

Serpula 

semiooalita 185 

Solecurtus  (Tagelus) 

oocidentalis 178 

Spathella 

subelliptica 208 

Spbieriiim 

formoeum,  var 61,  68 

reoticardinale 9 

SphaeroApongia 

ttfsaelata 259 

Spine  of  dome  of  crinoid 102 

Spirifera 

audacula ^3 

cyrthueformis 222,  424 

diBJuncta 23] 

difljuncta,  var.  oocidentalis 222 

divaricata 393 

euryteines 392 

fmbriata 286,  394 

inutilis 223 

pennata 392 

subattenuata 223 

subdecussata 114 

Tullia 224 

Spirifera  (Martinia) 

glabra,  var.  Franklini 225 

meristoideB 226 

Richardtoni '  226,  287 

Spiriferina 

borealis 129 

Spirorbis 

Arkunensis 209 

ompbalodes 209,277 

Stomatopora 

moniliformis 212 

Straparollina 

obtusa 328 

Streblotrypa 

Hamiltonensis 378 

Streptelasma 

rectum 199 

*Streptorhynchu8 

perversum 113 

StringocephaluB 

Burtini 286,290 
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Stromatopora 

mamillata 368 

of r.  S.  Bucheliensis 274 

cfr.  S.  Uupschii 275 

Stromatoporella 

incrusians 368 

Strophaloeia 

prodwtoides 216,  423 

radicans  384 

truncata 384 

fStrophodonta 

arcuata 285 

demissa     219 

i         interRtrialis 286 

perplana ?20 

plicata 114,382 

I  Supposed  bundles  of  spicules 363 

I  Supposed  Cliona  borings 363 


Tancredia 

Americana 39,  175 

Taxocrinus 

lobatns,  var 94 

Terebratula ' 

Humboldtensis 129 

Liardensis ^ .   . .        130 

robusta 163 

SuUivaiUi 291,426 

Tetragomxseras 

gracile 345 

Thaumastus 

limnseiformis 20,  27,  72 

Trachyoeras 

Canadense 142 

Trematopora 

carinata 379 

Trigonia 

Dawsoni 167 

Trigonoarca 

tumida    167 

TrigonoduM  (?) 

productus 135 

Tropidoleptus 
i         carinatUB 

'  Turbo 

:<humardi 116,  417 


Ulrichia 

Conradi. .    . 

Unio 

Albertensis 
consuetus  .. 

DansB 

Deweyanus 
primsevus 


409 


8 

59 

..hi  59,65 

66 

59 


priscuB - 26,  65 

senectus    6,  67 

supragibbosus 66 


Valvata 

bicincta  . 
filosa  . . . 


25 
25 


^Now  called  Orthothetes. 


tNow  ifVTitten  Stropheodunta. 
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Vasikoropis 

Tuomeyana 49 

Velatella 

baptUta 73 

Vivipania 

Conradi 76 

Leai  ...      24,28 

prudentiuB 24 

trochiformis. f 28 


Volvioerainus 
exogyroides 


Yoldia 
arata    . 
Eyansi. 
scitula. 
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154 
39 
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PLATE  L 


Unless  otherwise  stated,  all  the  figures  are  of  natural  size. 

Unio  Albbrtensis  (page  3). 
Figure  1.       Side  view  of  the  type  specimen,  shewing  the  left  valve. 

AnOMIA  PER8TRIG08A  (pagC  4). 

Figure  2.        Upper  valve  of  a  perfect  and  well  preserved  specimen,  as 

viewed  from  above. 

CORBICULA   OCCIDENTALIS  (page  7). 

Figure  3.        Side  view  of  a  laige  specimen  from  Rye-Grass  flat,  shewing  the 

right  valve. 

^       3a.     The  same  as  seen  from  above. 


Figure  4. 


4a. 
46. 


Figure  5. 
5a. 


u 


*< 


56. 


CORBIOULA  OBLIQUA  (pagO  8). 

Side  view  of  a  perfect  specimen,  from  Rye-Grass  flat 

Dorsal  aspect  of  the  same. 

Cast  of  a  left  valve,  with  a  slightly  diflerent  outline,  from  the 
Belly  River. 

CORBULA   PERANGULATA  (page  9). 

Side  view  of  a  somewhat  arcuate  example,  from  Rye-Grass  flat. 

Dorsal  view  of  the  same,  to  shew  the  amount  of  convexity 
of  the  closed  valves  and  the  excavated  posterior  area. 

Side  view  of  a  younger  specimen  from  the  same  locality.  At 
this  stage  of  growth  the  posterior  area  is  not  excavated  and 
the  posterior  extremity  is  truncated. 


^fiil0fftral&^~fttHralilTii»t«r^  i^urtrr^  v(  4r»najta. 


CONTRTO.CAN  PAL,VOL.I. 


.L.ML»ml.«t  J  WHWiiu.B- C.A.Del' 


MotiiiT,9ri.Co  LuK 


PLATE  11. 


Figure  1. 


CORBULA   PERANGULATA  (page  9). 

Side  view  of  another  adult  specimen  from  Rye-Grass  flat,  of  a 
shorter  and  less  arcuate  form  than  the  one  represented  on 
plate  1,  flg.  5. 


Panop^ea  simulatrix  (page  11). 

Figure  2.        The  most  perfect  specimen  collected,  as  viewed  laterally. 
"       2a.     Dorsal  view  of  the  same. 


Figure  3. 


Figure  4. 


u 


4a. 


Figure  5. 
5a. 
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bh. 


Figure  6. 
"        6a. 
66. 


Figure  7. 
7a. 
76. 
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PANOP-ffiA  cuRTA  (page  12). 

Side  view  of  the  type  of  this  species,  from  Forks  of  Devil's 
Pine  and  Three  Hills  Creeks. 

Physa  Copbi  (page  14). 

Dorsal  view  of  a  specimen  from  Pincher  Creek,  which  has  the 
apex  broken  off. 

Similar  view  of  a  smaller  example  of  the  same  species,  from 
Gooseberry  Canon  on  the  St.  Mary  River,  in  which  the 
slender  and  acuminate  spire  is  perfect. 

Physa  Copei,  Yar.  Canadensis  (page  14). 

Dorsal  view  of  a  large  and  typical  example  of  this  variety,  from 
Pincher  Creek. 

Similar  view  of  an  unusually  narrow  variety  of  this  shell,  also 
from  Pincher  Creek,  referred  to  on  page  16  as  approaching 
very  nearly  in  shape  to  Btdinus  atavusj  White. 

Ventral  view  of  another  specimen  from  the  same  locality,  to 
shew  the  characters  of  the  aperture. 

PatDla  angulifera  (page  18). 

The  type  and  only  specimen  collecfed,  as  seen  from  above. 

Basal  view  of  the  same. 

Outline  of  the  same  from,  another  point  of  view,  to  shew  the 
comparative  height  of  the  shell  and  shape  of  the  aperture. 

Patula  obtusata  (page  18), 

Upper  side  of  the  largest  specimen  known  to  the  writer. 

Lower  side  of  the  same. 

Outline  of  the  same  to  show  the  relative  height  or  depth  of  the 
shell. 
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PLATE  III. 


Figure  1. 


la. 


AcROLOXUs  RADiATULUs  (page  17). 

The  type  specimen,  from  the  mouth  of  the  Blind  Man  River,  b» 
seen  from  above  and  slightly  enlarged.  The  cross-lines  to 
the  right  indicate  the  actui^  size. 

A  portion  of  the  surface  of  the  same,  still  more  highly  magni- 
ffed,  to  shew  the  details  of  the  sculpture. 

Anchistoma  parvulum  (page  19). 

View  of  the  upper  side  of  the  only  specimen  known. 

Basal  view  of  the  same. 

Another  view^  of  the  same,  to  show  the  proportionate  height  or 
convexitv  of  the  shell,  and  the  narrow  lobe  on  the  upper 
part  of  tne  outer  lip. 

Thaumastus  LiMNiEiFORMis  (pagea  20  and  27). 

Figure  3.        Dorsal  view  of  a  specimen  of  a  supposed  variety  of  this  species^ 

from  the  Rosebud  River.- 

3a.     Outline  of  another  and  apparently  more  typical  specinien,  from 
Wood  End  Dep6t. 

36.     Ventral  view  of  the  last,  to  shew  the  characters  of  the  aperture. 


Figure  2. 
2a. 
26. 
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Figure  4. 
4a. 
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GoNiOBASis  Nebrascensis  (page  21). 

Dorsal  view  of  a  specimen  from  the  St.  Mary  River. 
Portion  of  the  same  magnified,  to  shew  the  surface  markings. 


Figure  5. 
«       5a- 


6ONIOBA8I8   TENUICARINATA  (page  22). 

Dorsal  view  of  a  specimen  from  the  Bow  River. 

Enlarged  portion  of  the  same,  to  shew  the  sculpture  of  the  last 
volution  of  the  spire. 

GoNiOBASis  TENUICARINATA,  Var.,  (page  22). 

Figure  6.        Specimen  from  Kncher  Creek,  dorsal  view. 

*'       GOi     Similar  view  of  another  and  slightly  distorted  example  from 

the  same  locality. 

Yalvata  filosa  (page  25). 

Figure  7.        Magnified  representation  of  a  perfect  specimen  from  Pincher 

Creekj  showing  the  upper  surface.    The  cross-lines  on  the 
right  indicate  the  actual  size. 

^'    '    7a.     Portion  of  the  surface  of  the  same,  still  more  highly  magnified, 

to  shew  the  sculpture. 

Yalvata  bicincta  (page  25). 

Specimen  from  the  mouth  of  the  Blind  Man  River,  as  seen  from 
above,  and  considerably  enlarged.  The  cross-lines  between 
this  and  the  next  figure  shew  the  actual  size  of  the  originals 
of  both. 

''       8a.     Basal  view  of  the  same,  also  enlarged. 

^       86.     A  portion  of  the  sur£ace  of  the  same  specimen,  still  more  highly 
magnified,  to  shew  the  details  of  the  surface  markings. 


Figure  8. 
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PLATE  IV. 

Ptbria  (Psbudoptera)  fibrosa,  Var.,  (page  32). 

Figure  1.        Lateral  view  of  a  specimen  from  the  Bow  River,  shewing  the 

right  valve. 

Gervillia  recta,  Var.  boreal  is  (page  35). 

Figure  2.        Side  view  of  a  left  valve  from  the  Belly  River. 

"  2a.  Cast  of  the  interior  of  the  closed  valves,  from  the  South  Saskat- 
chewan, shewing  the  impressions  made  by  the  muscular 
scars  of  the  right  valve. 

**  26.  Interior  of  a  fragment  of  a  right  valve,  from  the  Belly  River, 
which  shews  the  cartilage  pits  of  the  anterior  end  of  the 
hinge  line. 

MoDioLA  (Brachydontes)  DicHOTOZtfA  (page  37). 

Figure  3.        Lateral  view  of  a  right  valve  with  the  test  preserved,  from  the 

St.  Mary  River.    Considerably  enlarged. 

'^  8a.  Similar  view  of  a  cast  of  the  interior  of  the  closed  valves  of  the 
shell  of  a  larger  and  apparently  more  adult  individual,  from 
the  same  locality.    Also  considerably  enlarged. 
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Inocbraml's  tbnuilinbatus  (page  34). 

Figure  1.        Side  view  of  a  small  but  nearly  perfect  cast  of  the  interlof  of 

this  shell)  from  the  South  Saskatchewan,  showing  the  shape 
and  surface  undulations  of  the  left  valve. 

"       la.     The  same  as  seen  from  above,  to  show  the  thickness  throu^rh 
the  closed  valves. 

YoLDiA  sciTULA  (page  38). 

Figure  2.  A  right  valve,  slightly  enlarged,  w^ith  a  portion  of  the  outer  sur- 
face still  more  highly  magnified  represented  below.  The 
cross-lines  also  below  but  a  little  to  the  right,  indicate  the 
actual  size  of  the  specimen. 

Cyprina  occidentalis,  Var.  alta  (page  40). 
Figure  3.        Side  view  of  a  perfect  left  valve. 

Protocardia  subquadraxa  (page  41). 

Figure  4.        Side  view  of  one  of  the  most  perfect  specimens  collected,  shew- 
ing the  right  valve. 

"       4a.     Outline  of  the  same  as  seen  from  above- 
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Figure  1. 
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Protocardia  borealis  (page  41 .) 

Side  view  of  a  specimen  of  average  size  and  normal  form,  shew* 
ing  the  right  valve. 

Dorsal  outline  of  the  same. 

Side  view  of  another  specimen,  in  which  the  valves  are  mi- 
usually  tumid  and  inequilateral. 

Dorsal  outline  of  the  last. 

Cast  of  the  interior  of  a  large  specimen  from  Ross  Coul^, 
shewing  the  outlines  of  the  muscular  impressions  of  the 
riiflit  valve. 


Figure  4. 
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Otf. 


Figure  6. 
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Callista  (Dosiniopsis)  Deweyi  (page  42). 

Side  view  of  a  supposed  large  variety  of  this  species,  from  near 
Big  Plume  Creek,  shewing  the  left  valve. 

Outline  of  a  cast  of  the  interior  of  another  form  of  the  species, 
from  Bull's  Head,  shewing  the  impressions  of  the  pallial 
sinus  and  muscular  impressions  of  the  right  valve. 

Outline  of  portion  of  a  left  valve  from  the  same  locality  as  the 
last,  to  shew  the  hinge  dentition  of  that  valve. 

Panop.«a  stjbovalis  (page  44). 

Side  view  of  the  type  specimen,  shewing  the  right  valve. 

Outline  of  the  same  as  seen  from  above,  to  illustrate  the  com- 
parative convexity  of  the  shell,  the  anterior  and  posterior 
gaping  extremities,  and  the  short  ligamental  area. 
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Anisomton  centrale  (page  47). 

Figure  1.        Side  view  of  a  specimen   in  which   the  apex  is   distinctly 

eccentric. 

*^       la.     The  same  as  seen  from  ahove. 

2.        Side  view  of  a  specimen  in  which  the  apex  is  nearly  central. 

2a.     Dorsal  aspect  of  the  last. 


SCAPHITES  8UBGL0B08U8  (page  52). 

Figure  3.        Side  view  of  a  large  but  entirely  septate  and  worn  specimen, 

from  Old  Wives  Creek,  in  which  the  finer  surface  markings 
are  partly  obliterated.  This  species  is  more  fully  illustrated 
on  the  next  plate. 
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PLATE  rilL 

SCAPHITES  8UBGLOBOSU8  (page  52). 

Figure  1.        Outline  of  the  aperture  of  the  specimen  represented  on  plate 

VII.,  fig.  3,  to  shew  the  maximum  convexity  of  the  shell  at 
that  stage  of  growth. 

*^  la.  Portion  of  a  septum  of  the  same  specimen.  The  finer  ramifi- 
cations of  the  lobes  and  saddles  are  partly  obliterated  by 
erosion. 

"  2.  Side  view  of  a  smaller  but  well  preserved  specimen,  to  shew 
the  finer  surface  markings. 

"        2a.     Outline  of  the  aperture  of  the  last. 
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Crenella  ?  PARVULA  (page  57), 

Figure  !•       Side  view  of  a  perfect  right  valve,  much  enlarged;    The  cross^ 

lines  helow  (to  the  right),  indicate  the  exact  size. 

Anodonta  propatoris  (page  58). 

Figure  2.        Side  view  of  a  cast  of  the  interior  of  a  shell  from  near  BulFs 

Head,  which  is  doubtfully  referred  to  this  species,  shewing 
the  left  valve. 

*^        2a.     The  same  specimen  as  viewed  from  above. 

SPHiERiUM  P0RM08UM,  Vai'.,  (pago  61). 

Figure  3.        Lateral  outline  of  a  right  valve,  considerably  enlarged.    The 

cross-lines  to  the  right  show  the  natural  size  of  the  specimen. 

Unio  CON8UETU8  (pago  59). 

Figure  4.        Side  view  of  the  only  perfect  specimen  collected. 
''       4^(.     Dorsal  aspect  of  the  same. 
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Umo  8UPRAGIBBOSU8  (page  ^^'). 
Figure  1.        Side  view  of  a  specimen,  shewing  the  left  valve. 


Figure  2. 


Figure  3. 


Figure  4. 
«        4a. 
4ft. 
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XJnio  SENBCTU8  (page  67). 

Side  view  of  a  supposed  small  variety  of  this  si)ecies,  from  the 
South  Saskatchewan,  shewing  the  right  valve. 

Unio  PRI8CUS  (page  65). 

A  very  young  but  perfect  specimen  of  a  L'tiio,  from  the  South 
Saskatchewan,  which  may  be  referable  to  this  species,  but 
which  accords  equally  well  with  the  characters  of  T.  iv<t«htf. 
Meek.  The  larger  and  more  typical  Canadian  examples  of 
v.  priscus  are  not  figured  here,  as  the  species  has  been  well 
illustrated  by  Meek  and  Dr.  C.  A.  White. 

EYT0PH0RU8  (?)  QLABER  (pagO   69). 

Dorsal  view  of  a  nearly  perfect  specimen  with  the  test  preserved. 

Cast  of  the  interior  of  the  shell  of  a  larger  individual. 

Half  grown  shell,  with  the  a|>ex  broken  off,  to  shew  the  sculpture 
of  the  body-whorl. 

A  very  young  shell,  much  enlarged,  to  shew  the  narrowly 
acuminate  spire  and  slender  apical  volutions  at  this  stage  of 
growth.  The  cross-lines  to  the  right  indicate  the  actual 
size.' 


Figure  5. 


PLAN0RBI8   PAUCtVOLVIS    (page   71). 

Left  side  of  the  most  perfect  specimen  known  to  the  writer, 
much  enlarged.  The  crofs-lines  to  the  right  shew  the 
natural  size. 


Melania  (?)  iNscuLPTA  (page  73). 

Figure  6.       Dorsal  view  of  a  nearly  perfect  specimen  frem  the  South  Sas- 
katchewan. 


GoNioBAsis  8UBTORT008A  (page  74). 

Figure  7.        Dorsal  view  of  a  perfect  and  well  preserved  specimen,  also  from 

the  South  Saskatchewan. 

Htdrobia  subcylindracea  (page  75). 

Figure  8.        Ventral  or  "  apertural "  view  of  the   type   specimen,  much 

enlarged. 
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PLATE  XL 
HoPLOPARiA  (?)  Canadensis  (page  87). 
Dorsal  view  of  the  type  specimen. 
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PLATE  XLt 


Unless  otberwifle  stated,  the  figures  in  this  and  the  following  plates 

are  of  natural  sise. 

Taxogbinub  L0BATU8,  var.  (page  94). 
Figore  1.       Side  view  of  the  dorsal  cap  of  a  specimen  from  ThedfonL 

HoMooRiNUB  OBAssus  (page  95). 
Figure  2.       Side  view  of  the  dorsal  cup  of  the  only  specimen  collected. 


Figure  3. 

Figure  3a. 

Figure  36. 
Figure  3c. 


DoLATooBiNus  Canadxnsis  (page  99), 

Basal  view  of  the  dorsal  cup  of  the  type  of  this  species.    Twice  the 

natural  size.  ^ 

Summit  view  of  the  same  specimen,  shewing  the  dome  plates. 

Twice  the  natural  size. 
Outline  of  the  same,  as  viewed  laterally. 
Diagram  of  plates  of  the  dorsal  cup  of  this  species. 


Figure  4. 
Figure  4a. 


Columns  of  Dolatogkinus  (page  101). 

Portion  of  a  column  of  a  species  of  this  genus,  as  seen  from  ahove. 
Lateral  view  of  another  portion  of  a  similar  column. 
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PLATE   XIII. 


Figarel. 
Figure  la. 


Figaro  2. 
"£19:0x^20. 
Figure  26. 


Abthboaoantha  punotob&aohiata  (page  96). 

Side  view  of  a  specimen  of  the  dorsal  cup  of  this  species,  from 

Bartlett's  Mills. 
Similar  yiew  of  another  specimen  from  the  same  locality,  in  which 

the  summit  is  completely  filled  by  a  FUjaycefca- 

MBaiSTOGRiNUB,  Sp.  Indt.  (page  101). 


Side  view  of  the  central  dome  plate. 
End     "      "  "         "         " 

Basal   "      " 


Spins  of  Dome  of  Cbinoid  (page  102); 


Figure  3.       Side  yiew  of  the  spine. 
Figure  3a.      Basal  view  of  the  same. 


Figure  4, 
Figure  4a. 
Figure  46. 


Ollaobinub  spiniqerus  (page  103). 

Side  view  of  an  unusually  perfect  specimen  from  Thedford. 
The  same,  as  seen  from  above,  shewing  the  dome  plates. 
The  same,  as  seen  from  below. 
All  enlarged  four  times. 


Angyroorinub  bulbobus  (page  103). 

Figure  5.       Side  view^of  a  worn  specimen  of  the  root  and  part  of  the  coltimn  of 

this  species. 
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Figure  1. 
Figure  la. 
Figure  16. 


PSNTRBMITIDSA  FIL08A   (page   104). 

Side  view  of  the  most  perfect  specimen  collected.    Twioe  the 

natural  size. 
Outline  of  the  same  specimen,  as  seen  from  above.    Twice  the 

natural  size. 
Outline  of  a  portion  of  the  summit  of  the  same.    Four  times  the 

natural  size. 


NnoLEOORiNus  SLEQANB  (page  107). 

Figure  2.       Outline  of  the  summit  plates  of  a  Canadian  specimen.     Much 
enlarged. 


Figure  3. 
Figure  3a. 
Figure  36. 
Figure  3c. 

Figure  3d. 

Figure  3/. 


Granatoorinus  Led  a  (page  108). 

Side  view  of  a  specimen  from  Thedford. 

The  same  specimen  as  seen  from  above. 

One  of  the  radial  plates  of  the  same.    Twice  the  natural  sixe. 

A  portion  of  the  surface  of  the  radial  plate  figured,  still  further 

enlarged,  to  show  the  minute  details  of  the  sculpture. 
One  of  the  deltoid  plates  of  the  same  specimen.    Three  times  the 

natural  size. 
Diagram  of  the  calyx  plates  of  a  Canadian  specimen  of  this  species. 


Figure  4. 
Figure  4a. 


Cod  ASTER  Canadensis  (page  109). 

Lateral  view  of  a  specimen  from  Thedford. 
The  same,  as  seen  from  above. 

Both  twice  the  natural  size. 


Figure  5. 
Figure  56. 


Figure  5a. 


Eleuthsroorinus  Casssdati  (page  110). 

Radial  view  of  the  most  perfect  specimen  yet  collected  in  Canada. 

View  of  the  opposite  side  of  the  same,  shewing  the  large  and 
unforked  azygos  lateral,  with  the  paired  basals  below  iti  in  the 
centre,  and  a  partly  modified  radial  on  each  side. 

Summit  view  of  the  same,  shewing  the  four  regular  ambnlacra, 
and  the  modified  azygos  one,  &c 
All  twice  the  natural  size. 
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LiNOULA  Thbdfordbnsis  (page  111). 
Figure  1.       Side  view  of  the  type  of  this  spedes.    Twice  the  natural  size. 


Figure  2. 
Figure  2a. 


Strophalosia  PR0DUCT0IDE8  (page  112). 

[Referred  to  in  the  text  in  connection  with  Prodvclella  (S)tro- 
phaioria)  truncata,  HalL] 
View  of  a  specimen  of  this  species  from  the  Athabasca  River, 

shewing  the  exterior  of  the  ventral  valve. 
Opposite  side  of  the  same  specimen,  shewing  the  exterior  of  the 
dorsal  valve  and  the  hinge  areas  of  both. 
Both  three  times  the  natural  size. 


Figures. 
Figure  3a. 


Spi&ifsea  suBDSousaATA  (page  114). 

View  of  the  type  of  this  species,  shewing  the  dorsal  valve  and  the 

hinge  area  of  the  ventraL    Natural  size. 
A  portion  of  the  surface  of  the  same,  enlarged,  to  shew  the  finer 

details  of  the  sculpture. 


Grammtsia  arouata?  Var.  (page  116). 

Figure  4.        View  of.  tlie  cast  of  the  interior  of  the  left  valve,  referred  to  in  the 

text  as  having  been  collected  by  Mr.  J.  Petti t 


Figure  5. 


Plattcsras  quinqussinuatum  (page  117). 

Side  view  of  a  specimen  of  this  species  from  Thedford. 
Similar  view  of  another  specimen  from  the  same  locality « 
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Produotella  (Strophalobia  ?)  TRUNOATA  (page  112). 


Figure  1. 
Figure  2. 


Specimen  of  this  species,  shewing  the  exterior  of  the  ventral  valye. 
Similar  view  of  another  specimen. 

Both  figures  are  twice  the  natural  size.  The  outlines  on  the  side 
of  each  figure  are  intended  to  shew  the  contour  of  the  closed 
valves  and  the  exact  dimensions  of  each  specimen. 


Turbo  Shumardi  (page  116). 

Figure  3.        Dorsal  view  of  a  specimen  of  this  species,  from  the  Township  of 

Bosanquet. 

Platycbras  (Orthonychia)  conioum  (page  117). 
Figure  4.        Lateral  view  of  a  specimen  of  this  species,  from  Thedford. 


Platygeras  quinquesin&atum  (page  117). 
Figure  5.       Apertural  view  of  a  specimen  from  Thetfoid. 


Plattostoma  plioatuh  (page  118). 
Figure  6.        Dorsal  view  of  the  type  of  this  species. 
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Spibifsbina  bobbalis  (page  128). 
Figure  1.       Donal  view  of  the  type  of  the  spedea- 


Figaxe2. 

Figare2a. 
Figure  26. 
Figure  2e. 


QAbbbbbatula  Liabdbmsis  (page  130.) 

Boreal  view  of  one  of  the  moet  perfect  specimens  of  the  narrowly 

ovate  and  most  usual  form  of  this  species* 
Profile  view  of  the  same  specimen,  in  outline  only. 
Front  view  of  the  same,  also  in  outline  only. 
Dorsal  view  of  a  hroad  and  nearly  circular  form  of  the  species. 


Figures. 
Figure  3a. 


MoNOTis  suBciBouLARis  (page  131). 

Right  valve  of  an  ohliquely  suhovate  specimen  of  this  species,  from 

Fossil  Point  on  the  Peace  River. 
Right  valve  of  another  specimen,  of  more  nearly  circular  outline^ 

from  the  same  locality. 


MoNOTis  ovALis  (page  132). 
Figure  4.       Left  valve  of  the  type  of  this  species. 


Figure  6. 
Figure  6. 


Halobia  oocidbntalis  (page  134). 

Left  valve  of  the  type  specimen. 

Small  piece  of  rock,  partly  covered  hy  the  basal  portion  of  a  left 
valve  and  a  nearly  entiip  right  valve  of  a  shell  which  is  some- 
what doubtfully  referred  to  this  species. 


Figure  7. 
Figure  7a. 
Figure  76. 


TaiGONODus  (?)  PBODuoTus  (page  135). 

Right  valve  of  a  specimen  of  this  species. 
Left  valve  of  another  specimen,  from  the  same  locality. 
Dorsal  view  of  the  closed  valves  ;of  a  third  specimen,  in  outline 
only. 

AH  the  figures  twice  the  natural  size. 


Maboabita  Tbiassioa  (page  136). 

Figure  8.       Dorsal  view  of  one  of  the  most  perfect  specimens  collected, 
figure  8a.      Basal  view  of  the  same. 

Both  figures  three  times  the  natural  sice. 
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Figure  1. 
Figure  la. 


Figure  2. 
Figure  2a. 
Figure  26. 
Figure  3. 
Figure  3a. 


NAUTiLns  LiAKDBNSis  (page  13*7). 

Side  view  of  the  type  of  this  species. 
Front  view  of  the  same  specimen. 

PoPANOGBRAs  MoGoNNELLi  (page  138.) 

Side  view  of  a  specimen  of  the  typical  fcrm. 
Front  view  of  the  same  specimen,  in  outline. 
Portion  of  the  sutural  line  of  another  specimen. 
Side  view  of  a  specimen  of  the  variety  UnHeulare. 
Front  view  of  the  same^  in  outline. 


Figure  4. 
Figure  4a. 

Figure  46. 


Tbachtoe&as  Canadbnsb  (page  142). 

Side  view  of  the  type  of  this  species. 

Front  view  of  the  same,  showing  the  groove  in  the  centre  of  the 

ahdominal  region. 
Portion  of  the  sutural  line  of  the  same  specimen. 
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AOBOOHOBDIOBRAS  (?)  CABLOTTENgX  (page  141). 

Figure  1.'      Side  view  of  the  laiiger  of  the  two  fragments  upon  which  this 

species  is  based.    The  dotted  lines  indicate  the  probable  out- 
line of  the  shell. 

Abniotitss  YANoonvsBBNBis  (page  146). 

Figure  2.       Side  view  of  the  type  of  this  species  and  genus,  (Vom  Crescent 

Inlet 

A&NiOTiTES.    Species  uncertain.     (Page  147). 

Figure  3.       Side  view  of  the  largest  and  most  perfect  specimen  from  Robaon 

Island  described  on  page  147. 

Abniotitbs  or  Celtitss.    Species  uncertain.    (Page  147). 

Figure  4.       Side  view  of  the  large  specimen  from  Forward  Inlet,  referred  to  on 

page  147. 

Badiotitis  Carlottinsis  (page  148). 

Figure  5.       Side  view  of  the  type  of  this  species  from  Houston  Stewart 

Channel;  Q.CI.    Four  times  natural  size. 

AuLAGOGXRAB  Carlottbnsb  (page  149). 

Figure  6.       Guard  of  the  most  perfect  specimen  known,  of  this  species,  also 

from  Houston  Stewart  Channel,  Q.CI. 
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Plaoentiosbas  (Perezianum  ?  var.)  Liardense  (page  158). 

Figure  1.       Side  view  of  a  small  bat  nearly  perfect  tpecimen  of  this  shell,  from 

the  Liard  River  near  old  Fort  Halkett. 

Figure  2.       Side  view  of  a  fragment  of  a  large  specimen  of  the  same  species, 

and  from  tbe  same  locality. 
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Plaointiosras  oooidxntalx  (page  155). 
Figure  1.       Side  view  of  the  type  of  this  species  from  the  K-ak  River,  B.G. 


Figure  2. 


ScAPHiTSS  QUATSiNoiNSis  (page  158). 

Side  view  of  the  most  perfect  specimen  of  this  species  yet  collected, 
from  the  east  side  of  Winter  Harbour,  Quatsino  Sound. 


Figure  3. 
Figure  3a. 


Djsoina  pileolus  (page  159). 

View  of  the  most  perfect  of  the  two  dorsal  valves  ooUectedy  as  seen 
from  above. 

Lateral  view  of  the  same,  in  outline  only,  to  shew  the  relative 
height  of  the  valve. 


Gypsina  Yukonensis  (page  160). 
Figure  4.       Side  view  of  a  right  valve  of  this  species. 


Figure  5. 
Figure  6. 


Sohloenbachia  bobbalis  (page  160). 

Side  view  of  the  largest  and  most  perfisct  specimen  of  this  species 
yet  collected. 

View  of  an  AptyniwA  found  associated  with  &  hweaXi^ 


Figure  7. 
Figure  7a. 


ESTHXBIA  BBLLULA  (page  162). 

Side  view  of  the  type  of  this  species.     Twice  natural  siae. 
Side  view  of  the  left  valve  of  a  shell  supposed  to  be  referable  to  £L 
hdlvla.    Twice  natural  size. 
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Figure  1. 

Figure  la. 
Figure  16. 

Figure  2. 


Terebratitla  bobusta  (page  163). 

View  of  a  rather  narrowly  elongated  form  of  this  species,  showing 
the  whole  of  the  dorsal  valve  and  part  of  the  ventral 

Profile  view  of  the  same  specimen,  in  outline  only. 

Front  view  of  the  same,  also  in  outline  only,  to  show  the  slight 
mesial  fold  and  sinus. 

View  of  a  comparatively  broad  and  short  form  of  the  species, 
shewing  the  whole  of  the  dorsal  valve  and  part  of  the  ventral. 


Figures. 
Figure  3a. 


Lima  pbrobliqita  (page  165). 

Side  view  of  the  most  perfect  specimen  (a  cast  of  the  interior  of  a 
left  valve)  yet  collected. 

Fragment  of  a  left  valve  with  part  of  the  test  preserved,  to  shew 
the  surface  ornamentation. 
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Pteria  (Oxytoma)  Cornusliana  (page  166). 

Figure  1.        Side  view  of  a  large  and  nearly  perfect  left  valve,  from  the  Rocky 

Mountains  three  miles  north  of  the  east  end  of  Devil's  Lake. 
Figure  la.      An  imperfect  right  valve  from  the  same  locality. 
Figure  1  h.      Outline  of  another  left  valve  from  the  same  locality. 

SOHJiCENBACHIA  GRACILIS   (page  171). 

Figure  2.        Side  view  of  the  type  of  this  species. 

Figure  2a.      Outline  of  the  aperture  of  the  same  specimen.'  The  unbroken  line 

shews  the  breadth  of  the  aperture  at  the  summit  of  one  of  the 
ribs,  and  the  dotted  line  the  thickness  of  the  shell  in  the 
interval  between  two  of  the  ribs. 
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Figure  1. 
Figure  la. 
Figure  16. 


Placsntioieas  qlabrum  (page  172). 

Side  view  of  the  type  of  this  species. 

Front  view  of  the  same  specimen,  in  outline. 

One  side  of  a  sutural  line  of  the  same. 


Figure  2. 
Figure  2a. 

Figure  26. 


Ctprina  subtbapkzifobmis  (page  176). 

Side  view  of  the  most  perfect  specimen  collected,  with  the  test 
preserved  and  shewing  the  right  valve. 

Similar  view  of  a  cast  of  the  interior  of  a  shell  of  this  species,  shew- 
ing the  shape  of  the  pallial  line  and  muscular  impressions  in 
the  right  valve. 

Side  view  of  another  cast  of  the  interior  of  a  shell  of  this  species,  of 
somewhat  different  shape  to  the  last 


Figured. 


LiNSA&iA  FORMOSA?  (page  177). 

Side  view  of  a  perfect  right  valve  of  a  shell  which  is  supposed  to 
be  referable  to  this  species.    Twice  the  natural  size. 


SoLEocBTUs  (Tagslus)  oooidentalis  (page  178). 
Figure  4.       Side  view  of  the  type  of  this  species,  slightly  restored. 


Hydatina  pabvula  (page  180). 

Figure  5.       Dorsal  view  of  the  type  of  this  species. 

Figure  5a.      The  same  specimen  as  seen  from  above,  to  show  the  sunken  spirew 
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Martesia  tumidiprons.  (page  1*79), 

Figure  1.        Side  view  of  the  type  of  this  species,  shewing  the  right  valve. 

Figure  la.      The  same  specimen  as  seen  from  above,  to  shew  the  amount  of 

convexity  of  the  closed  valves.    In  outline. 

Figure  2.       Side  view  of  another  specimen  of  the  same  species,  with  a  consider- 
able portion  of  the  test  preserved. 

Pal^siastaous  (?)  ORNATUS  (page  183). 

Figure  3.        View  of  the  t^  pe  and  only  specimen  of  this  spedes  known  to  the 

writer,  as  seen  from  above. 


CriMTR.TO  CAN  PA[;,VQh  I  ■-  ;  ATi-:  \A 


I..M.Laniie,  Eel. 


Momir.3r,LitIi 


PLATE  XXn. 


.SsspuLA  8EMI00ALITA  (page  185). 
Figure  1.       The  type  of  thJB  species  as  seen  from  above. 


Figure  2. 
Figure  2a. 


Figure  3. 

Figure  3a. 
Figure  36. 


MoBiOLA  TiNUiscuLPTA  (page  188). 

Side  view  of  the  most  perfect  specimen  known  to  the  writer. 
A  portion  of  the  test  enlarged)  to  show  the  sculpture. 

BxLBMNiTSLLA  Manitobsnsis  (page  189). 

View  of  the  dorsal  side  of  an  unusually  well  preserved  guard  of 

this  species*  from  the  Ochre  River. 
View  of  the  ventral  side  of  the  same  specimen. 
Outline  of  a  natural  transverse  section  of  the  same,  at  the  larger 

end. 


figure  4. 


Figure  4a. 


Figure  5. 

Figure  5a. 
Figure  56. 


Figure  6. 

Figure  6a. 
Figure  66. 


Figure?. 
Figure  7a. 
Figure  76. 
Figure  7c. 


Figured. 


Figure  9. 


LoRiouLA  Canadensis  (page  190). 

The  type  of  this  species,  three  times  the  natural  size,  c,  the 
carma  \Jj,  l,  the  lateral  plates ;  t,  one  of  the  terga ;  and  s,  the 
scuta,  with  the  exception  of  the  carinai  the  plates  not  shaded 
are  those  of  the  upper  side  of  the  specimen,  and  those  shaded 
of  the  lower. 

The  same  specimen,  of  natural  size. 

Pttchodus  pakvulus  (page  191). 

Lateral  view  of  the  only  specimen  known  to  the  writer,  three 

times  the  natural  size. 
Similar  view  of  the  same  specimen,  but  of  the  natural  size. 
The  same  tooth  as  seen  from  above  and  enlarged  three  times. 

liAMNA  Manitobbnsis  (page  192). 

View  of  the  inner  or  convex  side  of  the  most  perfect  specimen  of 

this  species  yet  collected. 
Profile  view  of  the  same  tooth. 
View  of  the  outer  or  flattened  side  of  the  same. 

Enohodus  Shumabbi  (page  194). 

Outline  of  a  dentary  bone*  with  teeth,  of  a  specimen  from  the 

Rolling  River. 
Another  dentary  bone  belonging  to  the  same  specimen,  showing 

the  external  sculpture  of  its  surface- 
One  of  the  elongated  fangs  at  the  anterior  extremity  of  the  pre- 

maxillary  of  the  same. 
Maxillary  bone  of  the  same  specimen. 

Gladootolus  oogidsntalis  (page  196). 

A  comparatively  narrow  scale,  which  is  somewhat  pointed  at  both 
ends,  of  a  fish  which  is  here  provisionally  referred  to  this 
species. 

A  similarly  sculptured  scale,  but  of  more  nearly  circular  form,  of  a 
fish  which  IS  also  presumed  to  be  referable  to  this  species. 
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Unless  otherwise  stated,  the  figures  in  this  and  the  following  plates 

are  of  nataral  size. 


Figure  1. 
Figure  la. 
Figure  2. 


Figure  3. 
Figure  4. 


Figure  5. 
Figure  6. 


Figure  7. 


Figure  8. 


Figure  9. 
Figure  9a. 
Figure  10. 


Streptelasma  reotum  (page  199). 

Side  view  of  a  specimen  from  the  Mackenzie  River. 
Outline  of  the  anterior  end  of  the  same  as  seen  from  ahove. 
longitudinal  section  of  another  specimen  from  the  same  locality. 

Ctathophtllum  Eichardsoni  (page  200). 

Side  view  of  one  of  the  specimens  collected  by  Mr.  McConnell. 
Longitudinal  section  of  another  specimen. 

Campophtllum  elltptigum  (page  202) . 

Side  view  of  a  specimen  from  the  Hay  River. 
Longitudinal  section  of  a  large  but  imperfect  specimen  from  the 
same  locality. 

Cyathophyllum  o^spitosum  (page  200). 

Side  view  of  a  simple,  or  nearly  simple,  specimen  from  the  Hay 
River.  On  the  other  side  of  this  specimen,  however,  there  is  a 
single  lateral  bud. 

Longitudinal  section  of  another  specimen  from  this  locality. 

Heliophyllum  parvulum  (page  203). 

Side  view  of  one  of  the  types  of  this  species,  from  the  Hay  River. 

Longitudinal  section  of  the  same. 

Side  view  of  another  specimen  from  the  Hay  river. 
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AsTR^OBPONQiA  Hamiltonxnbis  (page  197). 

Figure  1.        A  spicule  from  tbe^Hay^ River,  supposed  to  be  referable  to  this 

species. 
Figure  la.       Tbe  samei  fourteen  times  tlie  natural  size. 


Figure  2. 
Figure  2a. 


Figure  3. 


Figure  4. 


Figure  4a. 
Figure  5. 

Figure  5a. 


Figure  6. 
Figure  7. 


Figure  8. 
Figure  8a. 


Figure  9. 
Figure  9a. 


Figure  10. 


Araohnocrinus  Canadensis  (page  208). 

Lateral  view  of  the  dorsal  cap  of  the  only  known  specimen  of  this 

species.    Twice  the  natural  size. 
Diagram  of  the  plates  of  the  dorsal  cup  of  the  same.    Four  times 

the  natural  size. 

Spirorbis  omphalobes  (page  209). 

A  small  and  probably  immature  specimen,  as  seen  from  above, 
with  the  outer  volution  rounded  and  somewhat  depressed,  and 
the  umbilicus  comparatively  wide.  Twelve  times  the  natural 
size. 

Similar  view  of  a  lax^r  and  probably  adult  example.    The  outer 
volution  is  elevated  and  subangulated,  and  the  umbilicus  rather 
narrow.    Six  times  the  natural  size. 
Outline  of  the  same,  as  viewed  laterally. 

Another  specimen,  in  which  the  umbilical  margin  only  is  minutely 
plicated,  as  seen  from  above.    Four  times  the  natural  size. 
Lateral  outline  of  the  same. 

CoRNULiTES  (Ortonia)  subl^vis  (page  210). 

A  calcareous  tube  of  this  species,  as  seen  from  above,  with  the  out- 
line of  its  aperture.    Both  three  times  the  natural  size. 
Another  tube  of  this  species,  also  three  times  the  natural  size. 

Hederella  Canadensis  (page  210). 

A  colony  of  this  species,  as  seen  from  above. 

A  portion  of  the  same,  three  times  the  natural  size. 

Probosgina  laxa  (page  212). 

The  only  specimen  collected,  as  seen  from  above. 
A  portion  of  the  same,  eight  times  the  natural  size. 

Stomatopora  moniliformis  (page  212). 

A  colony  of  this  species,  as  seen  from  above,  and  ten  times  the 
natural  size. 
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Figure  2. 
Figure  2a. 


Figure  8. 
Figure  3a. 
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AuLOPOBA  riLiFOBMis,  Billings,  (page  211). 

Side  view  of  the  only  known  specimen  of  this  speciest  which  has 
not  previously  been  figured.    Introduced  for  comparison. 

Ghonbtis  Looani,  var.  Auboba  (page  216). 

Ventral  valve  of  a  specimen  from  the  Mackenzie  River  at  the 
"  Ramparts." 

P(»tion  of  the  same,  magnified  four  times,  to  shew  the  surfiaoe  or- 
namentation. 

Paoduotilla  SPINULI008TA  (page  217). 

Dorsal  view  of  a  specimen  from  the  Hay  River,  which  is  somewhat 

doubtfully  referred  to  this  species.    Twice  the  natural  sise. 
Profile  view  of  the  same,  also  twice  the  natural  size. 


Spibife&a  DisjuiioTA  (page  221). 
Figure  4.       Dorsal  view  of  a  perfect  and  typical  specimen  from  the  Hay  River. 

SpmirsaA  disjunota,  var.  oooidintalis  (page  222). 

Figure  5.       Dorsal  view  of  a  specimen  from  the  Hay  River. 
Figure  5a.     Profile  view  of  the  same. 


Figure  6. 

Figure  6a. 
Figure?. 

Figured. 


Figure  8a. 
Figure  9. 


Figure  10. 

Figure  lOo. 
Figure  11. 


Figure  11a. 


Eatonia  variabilis  (page  233). 

Dorsal  view  of  a  specimeu  with  the  front  maigin  subtruncated, 

and  four  plications  on  the  dorsal  valve. 
Profile  view  of  the  same. 
Dorsal  view  of  a  specimen  in  which  as  many  as  thirteen  plications 

can  be  counted  on  the  regularly  rounded  front  margin. 
Dorsal  view  of  a  specimen  in  which  there  are  only  two  central  and 

no  lateral  plications  in  the  dorsal,  and  in  which  the  front 

margin  of  both  valves  is  produced  into  a  short  rounded  lobe. 
Profile  view  of  the  same. 
Portion  of  the  umbonal  region  of  another  specimen,  to  show  the 

perforate  beak  of  the  ventral  valve. 

STBiNaooBPHALirs  BuBTiNi  (page  235). 

Outline  of  the  dorsal  aspect  of  a  cast  of  the  interior  of  both  valves 
of  this  species,  of  normal  form. 

Outline  of  the  same,  in  profile. 

Dorsal  view  of  another  cast  of  the  interior  of  a  shell  of  this  S|>eci6S, 
of  unusually  globose  form,  and  in  which  the  beak  of  the  ven- 
tral valve  is  strongly  recurved  over  that  of  the  dorsal. 
Profile  view  of  the  same. 
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Figaro  l. 
Figure  la. 
Figure  16. 
Figure  Ic. 
Figuro  Id. 


MoNOTBTPXLLA  Unjioa  (page  214). 

Terminal  branchlet,  natural  size. 
Portion  of  the  same,  four  times  the  natural  size. 
Transverse  section  of  a  terminal  branchlet,  x  30. 
Longitudinal    «       «         «<  «  « 

Tangential       "       "         "  •« 


PiNTAMSRUs  dALSATiTS  (page  234). 
Figure  2.       Dorsal  view  of  the  specimen  referred  to  in  the  text 


Figures. 

Figure  4. 
Figure  4a. 


STewbebria  LJBYis  (page  237). 

Cast  of  the  interior  of  the  closed  valves  of  a  specimen  of  this 

species,  shewing  the  characters  of  the  dorsal  valve. 
Dorsal  view  of  a  specimen  with  the  test  preserved. 
Profile  of  the  same,  in  outline. 


Figure  5. 
Figure  6a. 


SoHizoDus  GHSMUNaxNsis  (page  241). 

Side  view  of  the  specimen  referred  to  in  the  text 
Outline  of  the  same,  as  seen  from  above- 
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Figure  1. 


Pboduotella  spinulioosta  (page  217). 

Outline  of  ventral  valve  of  the  specimen  from  the  Mackenzie  Biver 
at "  Grand  View,"  referred  to  in  the  text 


EuoMPHALUs  (Stbapabollus)  flexistriatus  (page  242). 

Figure  2.       The  type  of  this  species,  as  seen  from  ahove. 
Figure  2a.     The  same,  as  seen  from  below. 


Figures. 
Figure  3a. 


EuoMPHALiTB  (STaAPASOLLUs)  IN0P8  (page  242). 


Upper  side  of  a  specimen  of  this  species  from  Ihe  Mackenzie  River 

at  the  "  Bamparts." 
Lower  side  of  the  same. 


Figure  4. 


EuoMPELALUB  Maskusi  (page  243). 

View  of  the  upper  side  of  the  most  perfect  specimen  collected, 
drawn  fh>m  a  gutta  percha  impression  taken  from  a  natural 
mould  of  the  exterior  of  the  shelL 


GoNiATiTBS  (page  245). 

Figure  5.       Side  view  of  the  specimen  from  the  Hay  Biver  referred  to  in  the 

text. 


Figure  6. 
Figure  7. 
Figure  8. 


Probtus  Haldsmani  (page  246). 

Outline  of  a  head  of  this  species,  fh>m  the  Mackenzie  Biver  at 

"  Grand  View,"  as  seen  from  above. 
Outline  of  united  thorax  and  pygidium  of  a  specimen  from  the 

same  locality. 
Outline  of  another  head  of  this  species,  also  from  '*  Grand  View." 
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Figure  1. 
Figare  la. 
Figure  \b. 


Figure  2. 
Figure  2a. 
Figure  26> 


Ctathophtllum  Athabasobnse  (page  202). 

Side  view  of  the  largest  and  most  perfect  specimen  collected. 
Longitudinal  section  through  the  centre  of  the  same. 
Transverse  section  of  the  samei  below  the  base  of  the^cnp. 

Spirifbra  tullia  (page  224). 

Dorsal  view  of  a  specimen  from  the  Athabasca  River. 
Ventral  view  of  the  same  specimen* 

Portion  of  the  same,  five  times  the  natural  size,  to  shew  thesurfiKe 
ornamentation  of  the  ribbed  lateral  areas. 


Athtris  Angelioa,  var.  oooidentalib  (page  227). 

Figure  3.       Dorsal  view  of  a  specimen  finom  the  Athabasca  River. 
Figure  3a.      Ventral  view  of  the  same. 
Fisrure  36.      Front  view  of  the  same. 


Figure  4. 
Figure  5. 
Figure  5a. 


Figure  6. 
Figure  6a. 


Athyrii  partula  (page  228). 

Dorsal  view  of  a  specimen  from  the  Athabasca  River,  three  miles 
below  the  Calumet,  and  referred  to  in  the  text  as  Na  1. 

Similar  view  of  a  specimen  from  the  Athabasca  River,  thirty  miles 
below  Red  River,  and  referred  to  in  the  text  as  Na  2. 

Front  view  of  original  of  fig.  5. 

Ptyohopteria  .ffiQuiVALvis  (page  239). 

Side  view  of  the  type  specimen. 

Cardinal  view  of  the  same,  to  shew  the  equal  convexity  of  the  two 
valves. 


Leptodbsma  Demus  (page  240). 
Figure  7.       A  left  valve  of  this  species,  from  the  Athabasca  River. 


Figure  8. 


Figure  9. 
Figure  9a. 


Lbptodesha  Jason  (page  240). 

Lateral  view  of  a  specimen  of  this  species,  from  the  Athabasca 
River,  showing  only  the  left  valve,  though  both  are  preserved. 

GoNULARiA  Salinensis  (page  244). 

Side  view  of  the  only  specimen  collected. 

A  portion  of  the  same,  five  times  the  natural  size. 
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PLATE  XXXIII. 

Unless  otherwise  stated,  the  figures  in  this  and  the  following  plates  are 
of  natural  size. 

SPHiEBOSPOKGIA   TE88ELLATA   (page  259). 

Figure  1.     Side  view  of  a  specimen  in  which  none  of  the  spicular  head 

plates  are  preserved,  but  which  is  otherwise  nearly 
perfect,  shewing  the  general  arrangement  of  the 
spicules,  minus  the  head  plates,  and  the  meeting  at 
the  apex  of  the  prolonged  distal  rays  of  the  summit 
spicules.     Twice  the  natural  size. 

Figure  la.  Portion  of  the  same,  enlarged  three  times,  to  shew  the  mode 

of  interlocking  of  the  spicules. 

Figure  2.     Some  of  the  spicular  head  plates  of  another  specimen,  enlarged 

four  times.  ' 

Figure  3.     Restoration  of  the  species  as  it  occurs  in  this  region,  the 

details  supplied  from  a  number  of  specimens,  which, 
however,  do  not  shew  whether  there  was  or  was  not 
an  opening  at  the  apex,  or  whether  there  were  or 
were  not  any  head  plates  to  the  apical  spicules. 

Figure  4.     Side  view  of  a  nearly  cylindrical  specimen. 

Figure  5.     Specimen   with  the   basal   plates   preserved.      Three    times 

natural  size. 

Figure  5a.  Diagram  shewing  the  shape  and  arrangement  of  the  basal 

plates. 

Figure  6.     Outline  of  an  arcuate  and  club-shaped  specimen. 

Figure  7.     Outline  of  part  of  a  slender  specimen  which  is  curved  in  two 

directions. 

Figure  8.     Outline  of  basal  portion  of  a  broadly  conical  specimen. 

Figure  9.     Outline  of  an  imperfect  subcorneal  specimen. 

Figure  10.  Outline  of  a  subpyriform  specimen. 

The  originals  of  all  the  figures  on  this  plate,  are  from  the  shores  or 
islands  of  Dawson  Bay,  Lake  Winnipegosis.  I 
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Cyatuophtllum   PKTRAI0IDE8  (page  265). 

Figure  1.     Side  view  of  a  specimen   from   the  Red  Deer  River,  at   the 

Lower  Salt  Spring. 

Figure  la.  Longitudinal    section  of     the  same,    to  shew  the  internal 

structure. 
Figure  2.     The  other   half  of  the   same  specimen,  shewing  the  base  of 

attachment. 

CoLUMNARiA  (Gtathophylloides)  disjuncta  (page  269). 

Figure  3.     Natural   longitudinal   section  of  a  portion  of  a  large  colony 

of  this  species,  from  the  western  shore  of  Dawson 
Bay,  at  the  mouth  of  the  Steep  Rock  River. 

Figure  3a.  One  of   the   corallites   of   the  same,  twice  the  natural  size, 

to  shew  the  structure  of   the  interior  more  clearly. 

Figure  36.  Transverse  section  of  another   portion  of   the  same   colony, 

to  shew  the  outlines  of  the  corallites,  their  relative 
arrangement  and  the  number  and  proportionate 
length  of  the  septa. 

Cyathophyllum  profundum,  Var.  (page  268). 

Figure  4.     Longitudinal    section   of  one    of   the  corallites  of  a   large 

colony  from  Snake  Island,  Lake  Winnipegosis,  to 
shew  its  internal  structure  and  the  shape  of  the 
calyx. 

Figure  4a.  Transverse  section  of  four  adjacent  corallites  of  the  same, 

shewing  the  thin  walls,  and  the  number  and  length 
of  the  septa. 

Cyathophyllum  Waskasense  (page  264). 

Figure  5.     Side  view  of  a  simple  specimen  from  the  Red  Deer  River. 

Figure  5a.  Longitudinal   section   of    the   same,    to   show   the   internal 

structure. 

Figure  6.     A  proliferous  specimen,  from  the  same  locality,  shewing  lateral 

gemmation. 
Figure  7.     A   proliferous    specimen,    also   from    the   Red  Deer  River, 

showing  calycinal  gemmation. 

Cyathophyllum  Athabascense,  Var.  (page  269). 

Figure  8.     Side  view  of  the  specimen  from  Cameron  Bay,  Lake  Winni- 
pegosis. 

Figure  8a.  Longitudinal  section  of  the  same. 
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Ctathophyllum  vermiculare,  var.  PRiECURSOR  (page  263). 

Figure  1.     Side  view  of  an  unusually  broad  and  short  specimen,  from  a 

small  island  at  the  south  end  of  Lake  Winnipegoeis. 

Figure  la.  Longitudinal  section  of  the  same. 

Figure  16.  Transverse  section  of  the  same,  at  a  short  distance  below  the 

base  of  the  calyx. 

Amplexjjs,  or  Diphtphtllum.    Sp.  (page  270). 

Figure  2.  Natural  longitudinal  section  of  one  of  the  corallites  of  a  speci- 
men from  the  western  shore  of  Dawson  Bay,  at  the 
first  small  point  north  of  the  Red  Deer  River. 

Figure  2a.  Transverse    section  of   a    similar    specimen  from  the  same 

locality. 

AcTiNOCYSTis  VARIABILIS  (page  271). 

Figure  3.     Longitudinal  section  of  an  imperfect  specimen  of  this  species, 

from  the  south  end  of  Rowan  Island,  Dawson  Bay, 
Lake  Winnipegosis. 

Figure  3a.  Transverse  section  of  the  same,  a  little  below  the  base  of  the 

calyx. 
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PlNACOTRYPA  MARGINATA  (page  278). 

Figure  1.  A  perfect  zoarium  of  this  species,  from  a  small  island  in  Daw- 
son Bay,  as  viewed  from  above,  and  shewing  ^ve 
maculae. 

Figure  la.  Portion  of  the  same,  three  times  the  natural  size,   shewing 

one  of  the  macular,  &c. 

Figure  16.  Another    specimen  from    the  same  locality,  four  times  the 

natural  size,  shewing  the  at  first  recumbent  but 
ultimately  erect  zocecia,  the  broad  and  longitudinally 
striated  basal  lamina,  &c. 

Cystodictya  Hamiltonensis  (page  279). 

Figure  2.     Outline  of  a  portion  of  the  zoarium  of  this  species,  from  a  small 

island  in  Dawson  Bay. 

Figure  2a.  The  same  specimen,  enlarged  three  times,  and  shewing  the 

details  of  its  structure. 

Figure  2b.  Portion  of  the  same,  enlarged  eight  times. 

FiNESTELLA  VERA  (page  279). 

Figure  3.     Side  view   of  the  outer  or   non-cell  uliferous  surface  of  the 

zoarium  oT  a  specimen  of  this  species,  from  a  small 
island  in  Dawson  Bay. 

Figure  3a.  Portion  of  the  same,  enlarged  five  times,  with  the  right  side 

partly  scraped  down  to  show  the  zooecia. 

Fenestella,  like  F.  dispanda  (page  279). 

Figure  4.     Outline  of  a  specimen  of  this  species,  from  the  south-eastern 

shore  of  Dawson  Bay,  at  Whiteaves  Point. 

PoLYPORA  (poROSA  ?  var.)  Manitobensis  (page  280). 

Figure  5.     Portion  of  a  zoarium  of  this  species,  from  Monroe  Point,  Lake 

Manitoba,  four  times  the  natural  size,  shewing  the 
non-celluliferous  side,  but  with  the  lower  part  scraped 
down  to  show  the  zocecia. 
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Choxetes  Manitobenbis  (page  281). 

Figure    1.     Specimen  from  the  north  side  of  Manitoba  Island  shewing  the  exterior 

of  the  ventral  valve  and  the  spines  on  its  cardinal  border. 
Twice  the  natural  size. 

Figure  la.     Portion  of  the  same  enlarged  four  times,  to  shew  the  surface  markings 

more  clearly. 

Figure    2.     Another  specimen  from   Manitoba  Island,  shewing  the  whole  of  the 

dorsal  valve,  and  the  hinge  area,  but  not  the  cardinal  spines, 
of  the  ventral  valve.     Twice  the  natural  size. 

Orthis  (Schizophoria)  Manitobensis  (page  283). 

Figure    3.     Specimen  from  a  small  island  in  Dawson  Bay,  shewing  the  exterior  of 

the  "  dorsal  "  or  moat  convex  and  brachial  valve  only.* 

Figure  3a.     Portion  of  the  same,  twice  the  natural  size. 

Figure    4.     Specimen  from  the  same  locality,  shewing  the  front  margin  and  relative 

convexity  of  both  valves. 

Figure    5.     Cast  of  the  interior  of  the  ^*  dorsal "  or  brachial  valve  of  a  shell  which 

is  probably  referable  to  this  species,  from  Devils  Point,  Lake 
WinnipegosiB. 

Figure  5a.  Umbonal  region  of  the  same,  enlarged  three  times,  to  shew  the  impres- 
sions made  by  the  very  short  median  septum  in  the  beak  and 
by  the  two  divergent  brachial  processes. 

'  Strophodonta  interstrialis  (page  286). 

Figure    6.     Specimen  from  a  small  island  on  the  east  side  of  Dawson  Bay,  shewing 

the  exterior  of  the  ventral  valve. 

Spirifera  (Martinia)  Richardsonii  (page  287). 

Figure    7.     Specimen  from  the  south-west  shore  of  Dawson  Bay,  which  is  probably 

referable  to  this  species,  shewing  the  interior  of  the  shell,  the 
spiral  coils  and  hinge  dentition. 

Atrypa  reticularis  (page  289). 

Figure    8.     Specimen  from  Pentamerus  Point,  Lake  Manitoba,  in  which  most  of  the 

broad  marginal  fringe  or  foliated  expansion  of  the  ventral 
valve  is  preserved. 

Terebratula  Sullivanti  (page  291). 

Figure    9.     Dorsal  view  of  a  specimen  from  Whiteaves  Point,  Dawson  Bay,  with 

a  short  mesial  sinus  in  each  valve  ^and  the  anterior  border 
emarginated. 

Figure  9a.     Ventral  view  of  the  same. 

Figure  10.     Dorsal  view  of  another  specimen  from  a  small  island  in  Dawson  Bay, 

north  of  Salt  Point,  in  which  there  is  no  sinus  in  either  valve, 
nor  any  emargination  of  the  anterior  border. 

*(£hlert,  in  Fischer's  Manuel  de  Conchyliologie,  p.  1287,  calls  the  corresponding 
valve  of  Orthis  {Sehizopkoria)  siriaitUa^  the  "ventral." 
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Pterina  lobata  (page  292). 

Figure    1.     Side  view  of  the  largest  specimen  collected,  from  a  small  island   in 

Dawson  Bay,  shewing  the  whole  of  the  right  valre  and  part 

of  the  left. 
Figure    2.     Side  view  of  an  imperfect  left  valve,  from  Dawson  Bay,  at  Whiteaves 

Point. 
Pigure    3.     Side  view  of  an  immature  specimen  of  the  left  valve,  from  the  western 

shore  of  Dawson  Bay,  at  the  mouth  of  St^ep  Rock  River. 
Figure    4.     Imperfect  left  valve  of  a  very  young  shell,  from  Whiteaves    Point, 

which  may  be  referable  to  this  species. 

Mytilarca  inflata  (page  293). 

Figure    5.     Side  view  of  the  largest  specimen  collected,  from  the  western  shore  of 

Dawson  Bay,  at  the  mouth  of  Steep  Rock  River,  shewing  the 
right  valve. 

Figure    6.     Side  view  of  a  small  specimen,  from  a  small  island  north  of  Whiteaves 

Point,  in  Dawson  Bay,  showing  the  left  valve. 

Figure    6a.  Ventral  skspect  of  the  same. 

Myalina  trigonalis  (page  294). 

Figure    7.     Side  view  of  the  only  specimen  collected,  from  Dawson  Bay,  at  the  first 

small  point  north  of  the  mouth  of  the  Red  Deer  River. 
Figure    7a.  Ventral  view  of  the  same. 
Figure    lb.  Dorsal  view  of  the  same. 

MoDiOMORPHA  COMPRESS  A  (page  296). 

Figure  8.  Side  view  of  a  cast  of  the  interior  of  both  valves,  from  the  south- 
eastern shore  of  Dawson  Bay,  at  Whiteaves  Point,  shewing 
the  general  shape  of  the  left  valve,  the  anterior  muscular  im- 
pression, and  a  very  small  portion  of  the  test  posteriorly. 

Figure    9.     Side  view  of  a  similar  cast  of  another  specimen,  from  the  western  shore 

of  Dawson  Bay,  at  the  mouth  of  Steep  Rock  River. 

MoDiOMORPHA  TUMiDA  (page  296). 

Figure  10.     Side  view  of  the  largest  specimen  collected,    which   is  a  cast  of  the 

interior  of  the  slightly  separated  valves,  shewing  the  general 
shape  cf  the  right  valve,  from  the  south-west  side  of  Lake 
Winnipegosis,  at  a  small  island  off  Weston  Point. 

Figure  10a.  Outline  of  the  same,  as  seen  from  above. 

MoDiOMORPHA  PARvuLA  (page  297). 

Figure  11.     Cast  of  the  interior  of  the  widely  spread  out  valves  of  a  specimen  from 

the  western  shore  of  Dawson  Bay,  at  the  first  small  point 
north  of  the  mouth  of  the  Red  Deer  River. 

Spathella  subelliptica  (page  298). 

Figure  12.     Side  view  of  a  cast  of  the  interior  of  both  valves,  from  the  western  shore 

of  Dawson  Bay,  at  the  second  small  point  north  of  the  mouth 
of  the  Red  Deer  River,  shewing  the  general  form  of  the  left 
valve,  and  indications  of  its  surface  workings. 
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GONIOPHOBA    PERANGULATA  (page  299). 

Figure    1.  Side  view  of  the  most  perfect  specimen  collected,  a  nearly 

perfect  cast  of  the  interior  of  both  valves,  from  a 
small  island  off  Whiteaves  Point,  Dawson  Bay, 
shewing  the  right  valve. 

Figure  la.  Front  view  of  a  specimen  from  the  western  shore  of  Daw- 
son Bay,  near  the  mouth  of  Steep  Rock   River,  in 

outline,  to  shew  the  amount  of  convexity  of  the  two 
valves. 

Macrodon  PYGMiEUS  (page  299). 
Figure    2.  Cast  of  the  interior  of  a  left  valve,  from  the  western  shore  of 

Dawson  Bay,  at  the  mouth  of  Steep  Rock  River. 
Figure    3.  Cast  of  the  interior  of  the  right  valve  of  a  specimen  from 
^  Devils  Point,  Lake  Winnipegosis, 

KucuLiTES.    Sp.  (page  302). 
Figure    4.  The  "imperfect  cast  of  the  interior  of  a  single  valve  "  from  the 

north  side  of  Manitoba  Island,  referred  to  in  the 
text,  twice  the  natural  size. 

Paracyclas.   Sp.  Undt.  (page  306). 

Figure    5.  Side  view  of  the  wax  impression  of  a  natural  mould  of  the 

exterior  of  the  closed  valves  from  the  first  small 
point  north  of  the  mouth  of  the  Red  Deer  River,  in 
Dawson  Bay,  referred  to  in  the  text,  shewing  the 
right  valve. 

Figure  5a.  Dorsal  view  of  the  same,  in  outline,  to  shew  the  proportionate 

convexity  of  the  two  valves. 

Paracyclas  antiqua  (page  304). 
Figure    6.  Side  view  of  a  wax  impression  of  a  natural  mould  of  the  ex- 
terior of  the  shell    from   the  south-west  shore  of 
Dawson  Bay,  near  the  mouth  of  Steep  Rock  River, 
shewing  the  right  valve. 

Paracyclas  elliptica,  var.  occidentalis  (page  305). 

Figure    7.  Specimen,  which  is  believed  to  be  quite  free  from  distortion  or 

compression,  from  the  southern  shore  of  Dawson 
Bay,  at  a  small  point  about  a  mile  east  of  Bell  River. 

Figure    8.  Original  drawing  of  the  type  of  Lucina  occidentcUis,  BiUings, 

from  Snake  Island,  Lake  Winnipegosis. 

Figure    9.  Side  view  of  a  specimen  from  the  Red  Deer  River,  which  has 

been  obliquely  distorted. 

Figure  10.  Side  view  of  another  specimen  from  the  Red  Deer  River,  in 

which  the  abnormal  compression,  in  the  direction  of 
the  height,  has  reached  its  maximum. 
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Cardiopsis  tenuicostata  (page  307). 

Figure  1.     Side  view  of  a  large  but  imperfect  left  valve  of  this  species, 

from  Dawson  Bay,  two  miles  west  of  Salt  Point. 

Figure  2.     Similar  view  of  a  smaller  left  vaJve  from  Dawson  Bay,  at  the 

mouth  of  the  Red  Deer  River. 

Cypricardixia  plaxulata  ?  Var.  (page  309). 

Figure  3.     Gutta  percha  impression  from  a  natural  mould  of  the  exterior 

of  a   left   valve    collected  at   Devils  Point,  Lake 
Winnipegosis. 

Cypricardella  bbllistriata  (page  308). 

Figure  4.     A  comparatively  large  but  imperfect  cast  of  the  interior  of 

the  closed  valves  of  a  specimen  from  Point  Wilkins, 
Dawson  Bay :  lateral  view,  shewing  the  right  valve. 

Figure  5.     Side  view  of  a  smaUer  and  more  perfect  but  in  other  respects 

similar  specimen  from  the  same  locality,  shewing  the 

contour  of  the  left  valve. 

Anodontopsis  affinis  (page  303). 

Figure  6.     Side  view  of  a  cast  of  the  interior  of  a  left  valve,  from  Devils 

Point,  Lake  Winnipegosis. 

Glossites  Manitobensis  (page  310). 

Figure  7.     Side  view  of  the  only  specimen  collected,  from  Pentamerus 

Point,  Lake  Manitoba,  shewing  the  left  valve. 

Cypricardella  producta  (page  309). 

Figure  8.     The  wax  impression  of  a  natural  mould  of  the  exterior  of  a 

left  valve  from  Dawson  Bay,  at  the  mouth  of  Steep 
Rock  Riv^r,  referred  to  in  the  text.     Side  view. 
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NucuLA  (7)  Manitobensis  (page  301). 

Figure  1.     Side  view  of  the  larger  of  the  two  right  valves  collected,  from 

a  small  island  off  Whiteaves  Point,  in  Dawson  Baj 
twice  the  natural  size. 

Plrurotomaria  ixfranodosa  (page  313). 

Figure  2.     Dorsal  view  of  a  small  specimen  with  a  considerable  portion  of 

the  test  preserved,  from  Pentamerus  Point,  Lake 
Manitoba. 

Figure  2a.  Basal  view  of  the  same. 

Figure  3.     Dorsal  view  of  a  cast  of  the  interior  of  the  shell  of  a  large 

specimen  of  this  species,  from  Dawson  Bay,  Lake 
Winnipegosis,  about  two  miles  west  of  Salt  Point. 

Pleurotomaria  Spenceri  (page  341). 

Figure  4.     The  type  specimen,  from  the  western  shore  of  Dawson  Bay, 

as  seen  from  above. 

Figure  4a.  Dorsal  view  of  the  same. 
Figure  46.  Basal  view  of  the  same. 

Raphistoma  Tyrrellii  (page  314). 

Figure  5.     Small  specimen,  with  the  whole  of  the  test  preserved,  from 

Dawson  Bay,  about  two  miles  west  of  Salt  Point,  as 
seen  from  above. 

Figure  5a.  Dorsal  view  of  the  same. 

Figure  6.     A  cast  of  the  interior  of  the  shell  of  a  large  specimen  from 

Dawson  Bay,  at  a  small  point  half  a  mile  north  of 
the  mouth  of  Steep  Rock  River,  as  seen  above. 

Figure  6.     Basal  view  of  the  same. 

Figure  66.  Dorsal  view  of  the  same,  in  outline  only. 

MuRCHisoNiA  TURBiNATA,  Var.*  (page  358). 

Figure  7.     View  of  a  gutta  percha  impression  of  *a  natural  mould  of  the 

exterior  of  a  shell  of  this  species,  in  dolomite,  from 
Dawson  Bay,  north  of  Steep  Rock  River. 

MuRCHisoNiA  DowLiXGii  (page  316). 

Figure  8.     View   of   a   gutta   percha   impression  of  a   sharply  defined 

natural  mould  of  the  exterior  of  a  shell  of  this 
species  from  Dawson  Bay,  four  miles  west  of  Salt 
Point. 


•Referred  to  in  the  text  (page  315)  as  ^*  Murchitwiia  Archwcana,  Nov.  Nom."  but 
this  uaiiie  is  preoccupied. 
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Pleurotomaria.     Sp.  Undt.  (page  313). 

Figure    1.     Dorsal  view  of  the  specimeu  froin  Pent&merus  Point,  Lake  Manitoba, 

referred  to  in  the  text. 

Bellerophon  Pelops,  var.  (page  317). 

Figure    2.     Side  view  of  an  immature  specimen,  from  the  Red  Deer  River,  a  mile 

and  a  half  above  the  Lower  Salt  Spring. 

Figure    2a.  Dorsal  view  of  the  same. 

Figure    3.     Outline  of  transverse  section  of  a  specimen  from  the  first  small  point  east 

of  the  mouth  of  Bell  River,  in  Dawson  Bay,  to  shew  the  num- 
ber of  volutions. 

PoRCELUA  Manitobensis  (page  318). 

Figure    4.     Side  view  of  the  roost  perfect  specimen  collected,   from   Pentanierus 

Point,  Lake  Manitoba. 
Figure    4a.  Dorsal  view  of  the  same. 

Eunema  speciosum  (page  320). 

Figure    5.     Dorsal  view  of  a  gutta  percha  impression  of  a  natural  mould  of  the 

exterior  of  a  shell  of  this  species  from  one  of  the  small  islands 
in  Dawson  Bay.  Natural  size.  By  a  typographical  error, 
which  escaped  detection  when  the  table  of  Errata  on  pag^  359 
was  prepared,  it  is  stated  in  the  text  that  '*  the  largest  example'* 
of  this  shell,  *' when  perfect,  must  have  been  fully  ten  inches  in 
length."    For  "  ten  "  read  "  two." 

Eunema  bretispira  (page  320). 

Figure    6.     Dorsal  view  of  a  gutta  percha  Impression  of  a  natural  mould,  in  dolomite^ 

of  the  exterior  of  a  shell  of  this  species  from  Weston  Point, 

Lake  Winnipegosis. 
Figure    7.     Ventral  aspect  of  a  gutta  percha  impression  of  a  similar  mould  of  & 

specimen  from  Net  Point-,  Lake  Winnipegosis,  shewing  the 

snape  of  the  aperture,  &c. 

Eunema  subspinosum  (page  321). 

Figure    8.     Dorsal  view  of  a  gutia  percha  impression  of  a  natural  mould  of   the 

exterior  of  a  shell  of  this  species  from  Dawson  Bay,  at  the  first 
small  point  north  of  the  mouth  of  the  Red  Deer  River.  Twice 
the  natural  size. 

Eunema  clathratulum  (page  322). 

Figure    9.     Dorsal  view  of  a  gutta  percha  impression  of  a  sharply  defined  mould  of 

the  exterior  of  an  immature  shell  of  this  species  from  the 
western  shore  of  Dawson  Bay,  at  the  mouth  of  the  Red  Deer 
River,  six  times  the  natural  size. 

AsTRALiTES  PiMBRiATUS  (page  324). 

Figure  10.     Dorsal  view  of  a  ffutta  percha  impression  of  a  natural  mould  of  the 

upper  surface  ot  a  shell  of  this  species  from  the  southern  shore 
of  Dawson  Bay,  four  iriles  west  of  Salt  Point. 

Figure  10a.  Basal  view  of  the  only  testiferous  specimen  collected,  from  the  western 

shore  of  Dawson  Bay,  at  the  mouth  of  the  Red  Deer  River. 

Figure  11.     Dorsal  view,  in  outline,  of  a  cast  of  the  interior  of  the  shell  from  the 

western  shore  of  Dawson  Bay,  at  the  mouth  of  Steep  Rock 
River. 

Figure  11a.  Basal  view  of  the  same,  to  shew  the  spiral  groove  which  represents  a 

corresponding  fold  upon  the  internal  axis  of  the  shell. 

Straparollina  obtusa  (page  328). 

Figure  12.     Dorsal  view  of  a  nearly  perfect  cast  of  the  shell  of  a  specimen  of  this 

spt^cies,  from  Pentamerus  Point,  Lake  Manitoba. 

Figure  12a.  Basal  view  of  the  same. 

Figure  13.     Dorsal  view  of  a  gutta  percha  impression  of  a  natural  mould  of  the 

exterior  of  a  shell  of  this  species  from  the  south  end  of  Rowan 
Island,  in  Dawson  Bay,  to  shew  the  surface  ornamentation. 
Twice  the  natural  size. 
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EuoMPHALus  (Straparollus)  annulatus  (page  324). 

Figure     1.     View  of  the  upper  surface  of  a  specimen  from  Pentamerua  Point,  Lake 

Manitoba. 
Figure     la.  A  portion  of  the  same  enlarged. 
Figure    2.     Outline  of  transverse  section  of  a  specimen  from  a  small  island  north 

north-west  of  Beardy  Island,  in  Dawson  Bay. 

EuoMPHALUs  (Phanerotinus).    Sp.  Undt.  (page  325). 

Figure    3.     View  of  the  exposed  portion  of  the  specimen  from  a  small  island  off 

Weston  Point,  Lake  Winnipegosis,  referred  to  in  the  text. 
Figure    Sa.  Outline  of  transverse  section  of  the  same. 

EuoMPHALus  (ciRCULARis  1  var.)  suBTRiGONALis  (page  326). 

Figure    4.     Front  view  of  a  cast  of  the  interior  of  a  shell  of  this  species  from  Snake 

Island,  Lake  Winnipegosis. 

Omphalocirrus  Maxitobensis  (page  327). 

Figure    5.     Diagrammatic  representation  of  the  upper  side  of  the  shell  of  this  species^ 

drawn  from  wax  impressions  of  a  number  of  natural  moulds, 

in  dolomite. 
Figure    6.     View  of  the  lower  surface  of  a  specimen  from  Whiteaves  Point,  Dawson 

Bay,  drawn  from  a  wax  impression  of  a  mould  of  the  exterior 

of  the  shell,  in  dolomite. 
Figure    6a.  View  of  the  peripheral  portion  of  the  same. 
Figure    7.     Front  view  of  a  "  loose  "  specimen  from  a  small  point  three  miles  north 

of  the  mouth  of  Bell  River,  Dawson  Bay,  in  outline  only,  drawn 

from  a  wax  impression  of  a  natural  mould  of  the  exterior  of 

the  shell. 

PALiEACMiGA  (?)  CINGULATA  (page  311). 

Figure    8.     Dorsal  aspect  of  the  most  perfect  specimen  collected,  from  the  western 

shore  of  Dawson  Bay,  at  the  mouth  of  the  Red  Deer  River. 
Figure    8a.  Lateral  view  of  the  same. 

Platyceras  (Orthoxychia)  parvulum  (page  331). 

Figure    9.     Side  view  of  a  specimen  from  one  of  the  small  islands  in  Dawson  Bay. 
Figure  10.     Side  view  of  a  specimen  from  another  small  island  in  Dawson  Bay. 
Figure  11.     Similar  view  of  another  specimen  from  the  same  locality  as  the  last. 

Platyostoma  TUMiDUM  (page  331). 

Figure  12.     Dorsal  view  of  the  most  perfect  specimen  collected,  from  Pentamerua 

Point,  Lake  Manitoba. 

Pleurotomaria  Spenceri  (page  341). 

Figure  13.     Dorsal  aspect  of  a  small  shell,  supposed  to  be  the  young  of  this  species, 

from  Pentamerus  Point,  Lake  Manitoba.  Twice  the  natural  size. 

Naticopsis  inornaTa  (page  333). 

Figure  14.     Doreal  view  of  the  type  of  this  species,  from  a  small  island  in  Dawson 

Bay,  north  north-west  of  Beardy  Island. 
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PSEUDOPHORUS  TECTIFORMIS  (page  330). 

Figure  ^1.     Dorsal  view  of  the  type  specimen,  from  Dawson  Bay,  two 

miles  west  of  Salt  Point. 
Figure    la.  Basal  view  of  the  same. 

LoxoNEMA  pRiscuM  (page  335). 

Figure    2.     Dorsal  view  of  one  of  the  most  perfect  specimens  collected, 

from  Pentamerus  Point,  Lake  Manitoba. 

LOXONEHA  CINGULATUH  (p^e  336). 

Figure     3.     Diagrammatic  representation  of  a  shell  of  this  species,  based 

upon  wax  impressions  of  natural  moulds  of  the 
exterior  of  two  specimens,  one  shewing  the  whole  of 
the  spire,  and  the  other  the  three  latest  volutions. 

Macrochilixa  subcostata  (page  338). 

Figure     4.     Dorsal  view  of  a  specimen  from  Dawson  Bay,  at  the  mouth  of 

the  Red  Deer  River,  in  which  the  costulfe  of  the 
surface  are  unusually  minute  and  nearly  equal  in 
size. 

Figure    5.     Dorsal  view  of  a  fragment  from  a  small  island  in  Dawson 

.    Bay,    north   of    Salt    Point,   showing    the  typical 
sculpture  of  this  species. 

Macrochilina  pulchella  (page  3-40). 

Figure    6.     Dorsal  view  of  the  most  perfect  specimen  of  this  species  yet 

collected,  from  the  south-west  shore  of  Dawson  Bay, 
about  two  miles  west  of  Salt  Point.  Twice  the 
natural  size. 

Figure    6a.   View  of  the  ventral  side  of  the  same,  to  show  the  shape  of  the 

aperture.     Twice  the  natural  size. 
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f  Dentalium.     Sp.  (page  311). 

Figure    1.     Side   view    of  a   specimen   from    Pentamerus   Point,    Lake 

Manitoba. 

Figure    2.     Similar  view  of  a  portion  of  a  large  specimen  from  Dawson. 

Bay,  Jjake  Winnipegosis. 

MuRCHisoNiA  TURBiNATA,  Var.  (page  358). 

Figure    3.     Ventral  view  of  the  specimen  referred  to  on  p^ge  315,  under 

the  name  Jf.  Archiacana,  "  in  which  the  body  whorl 
and  two  of  the  preceding  volutions  are  preserved." 
Drawn  from  a  wax  impression  of  a  natural  mould  of 
.  the  exterior  of  the  shell  collected  at  an  island  in  the 

southern  portion  of  Dawson  Bay. 

Bellerophon  Pelops  (page  317). 

Figure    4.     Dorsal  view  of  a  cast  of  the  interior  of  the  shell  of  a  nearly 

adult  example  of  this  species,  from  Dawson  Bay,  at 
Whiteaves  Point. 

EuxEMA  SUBSPINOSUM  (page  321). 

Figure    5.     View  of  a  gutta  percha  impression  of  a  natural  mould  of  the 

exterior  of  a  shell  of  a  specimen  of  this  species  from 
Dawson  Bay,  at  a  small  exposure  near  Salt  Point. 

AsTRALiTES  FiMBRiATUS  (pp.  323  and  324). 

Figure    6.     The  wax  impression  of  the  natural  mould  referred  to  on  page 

323,  showing  the  "  regularly  lobate  or  sinuate  lateral 
expansion  "  at  the  periphery,  as  seen  from  above. 

Naticopsis  Manitobensis  (page  332). 

Figure    7.     Dorsal  aspect  of  the  most  perfect  specimen  collected,  from 

Pentamerus  Point,  Lake  Manitoba.  Twice  the  natural 
size. 

LoxoNEMA  ALTivoLVis  (page  335). 

Figure    8.     Dorsal  view  of  a  specimen  from  an  exposure  on  Dawson  Bay, 

half  a  mile  north  of  the  mouth  of  Bell  River,  which 
^'  has  a  considerable  portion  of  the  test  preserved,  on 
three  contiguous  volutions." 

Figure    9.     Ventral   view  of  a  cast  of  the  interior  of  a  shell  of  this 

species,  from  the  south-west  side  of  Cameron  Bay, 
Lake  Winnipegosis. 

LoxoNEMA  GRAciLLiMUM  (page  337). 

Figure  10.     The  gutta  percha  impression  of  a  mould  of  the  exterior  of  a 

shell  of  this  species  from  Devils  Point,  Lake  Win- 
nipegosis, referred  to  on  page  338.  Four  times  the 
natural  size. 
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Pleurotomaria  Spenceri  (page  341). 

Figure    1 .     Upper  surface  of  an  immature  specimen  from  an  exposure  at  the  mouth 

of  the  Red  Deer  River,  in  Dawson  Bay,  shewing  the  incre- 
mental striae  (somewhat  diagrammatically)  curving  obliquely 
backward  to  the  slit  band.  Drawn  from  a  gutta  percha  impres- 
sion of  a  mould  of  the  exterior  of  the  shell. 

Hyolithes  alatus  (page  342). 

Figure    2.     Side  view  of  a  cast  of  the  interior  of  the  shell,  from  South  Manitou 

Island,  Lake  Winnipegosis. 
Figure    3.     Anterior  moiety  of  another  specimen  from  the  same  locality,  "  in  which 

the  central  portion  and  one  of  the  broad  lateral  wings  of  the 

dorsal  surfebce  are  well  exhibited,  with  the  lines  of  growth  and 

shape  of  the  lip  on  that  side. "   ^ 
Figure    4.     Outline  of  transverse  section  of  the  shell  of  another  specimen,  from  the 

western  shore  of  Dawson  Bay,  north  of  Steep  Rock  River. 

Bronteus  Manitobensis  (page  347). 

Figure   5.     The  specimen  from  a  small  island  north  of  Whiteaves  Point,  Dawson 

Bay,  referred  to  in  the  text  as  **  Specimen  Xo.  1." 

Figure    6.     The  specimen  from  Pentamerus  Point,  Lake  Manitoba,  referred  to  in 

the  text  as  **  Specimen  No.  3.'* 

Figure    7.     The  specimen  from  Rowan  Island,  in  Dawson  Bay,  referred  to  in  the 

text  as  "Specimen  No.  5." 

LiGHAS  (Terataspis).  N.  Sp.  (page  349). 

Figure    8.     Portion  of  the  marginal  spines  of  the  pygidium  from  Rowan  Island, 

Dawson  Blay,  referred  to  in  the  text.  Drawn  from  a  gutta 
percha  impression  of  a  natural  mould,  in  dolomite,  of  the  exte- 
rior of  these  spines. 

Cyphaspis  bellula  (page  349). 

Figure    9.     A  cephalic  shield  of  this  species,  from  one  of  the  small  islands  in  Dawson 

Bay,  as  seen  from  above. 
Figure  9a.     Side  view  of  the  same,  in  outline,  to  shew  the  proportionate  convexity. 

Proetus  muxdulus  (page  350). 

Figure  10.     Restoration  of  this  species,  in  outline,  as  far  as  warranted  by  actual 

specimens.  The  characters  of  the  genal  angles  of  the  cephalic 
shield,  and  those  of  the  genal  spines,  if  there  were  any,  are 
unknown. 

Figure  11.     Glabella  of  a  specimen,  from  a  small  island  north  of  Whiteaves  Point, 

Dawson  Bay,  twice  the  natural  size,  to  shew  the  surface  mark- 
ings and  glabellar  furrows,  as  well  as  the  occipital  furrow  and 
ring. 

DiNiCHTHYS  Canadensis  (page  353). 

Figure  12.     View  of  the  exterior  of  the  only  specimen  collected,  from  Snake  Island, 

Lake  Winnipegosis,  of  the  "premaxillary "  tooth  or  dental 
plate  of  this  species. 
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AspiDicHTHYS  (?)  NOTABiLis  (page  354). 

Figure    1.     View  of  the  outer  surface  of  the  supposed  median  ventral 

plate,  from  South  Manitou  Island,   Lake   Winni- 
^  pegoais,  upon  which  this  species  is  based.     One-half 

the  natural  size. 

Figure     la.  A  portion  of  the  same,  twice  the  natural  size,  to  show  the 

tuberculation  of  the  surface  more  clearly. 
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Unless  otherwise  stated,  the  figures  in  this  and  the  following  plates 
are  of  natural  size. 

MoNiLOPOBA  ANTiQUA  (page  364). 

Specimen  almoet  completely  enveloping  part  of  a  crinoidal  column. 
Partially  attached  specimen,  with  tnin  basal  expulsion  and  concentrically 

wrinkled  epitheca.  iiiX**m^  m  i  m  j^  i  r 

Portion  of  a  free  branch  of  another  specimen. ''"- '  Mr ^ 
Small  piece  of  the  last,  three  times  the  natural  size,  to  shew  the  surface 

ornamentation. 

R^MERiA  RAMOSA  (page  367). 

Club-shaped  terminal  branch,  or  branchlet,  of  a  specimen  of  this  species. 
Compressed,  fan-shaped,  terminal  branchlet  of  another  specimen. 

DoLATOCRiNus  SUBACULEATUS  (page  369). 

Side  view  of  the  calyx  of  a  specimen  of  this  species. 
Basal  view  of  the  same  calyx. 

Two  arm  bases  of  the  same,  four  times  the  natural  size,  to  shew  the  respira* 
tory  slit  (b.  8.)  on  one  side  of  each. 

GENNiEOCRiiOTS  Abkonenses  (page  373). 

The  specimen  in  the  Museum  of  the  Survey  referred  to  on  page  374. 
One  of  the  primary  int-erbrachials  of  this  specimen,  six  times  the  natural 
size,  to  shew  the  faint  surface  markings. 

Ancyrogrinus  bulbosus  (page  375). 

Specimen  with  the  ** lateral  extensions"  at  different  heights. 

Another  specimen  with  the  "  lateral  extensions  *'  at  nearly  the  same  height. 

SOALARIPORA   CANADENSIS   (page    378). 

The  larger  of  the  two  type  specimens  from  Thedford. 
Outline  of  transverse  section  of  the  same. 

Portion  of  the  same,  four  times  the  natural  size,  to  shew  the  apertures  of 
the  zocecia. 

Camarotoechia  Thsdfordbnsis  (page  386). 

Figrure  11.      Dorsal  view  of  a  specimen  from  Thedford. 

Figure  11  a.   The  same,  three  timm  the  natural  size. 

Figure  11 6.   Front  view  of  the  same  specimen,  three  times  the  natural  size. 

Plburotomaria  Arkonensis  (page  401). 

Figure  12.      Apical  side  of  the  only  testiferous  specimen  that  the  writer  has  seen. 
Figure  12  a.  Lateral  view  of  the  same. 

«  Orthogeras  Arkonense  (page  406). 

Figure  13.      Side  view  of  a  cast  of  the  interior  of  eight  of  the  air  chambers,  shewing  Uie 

comparative  closeness  of  the  four  or  five  septa  next  to  thebody 
chamber  and  the  distance  apart  of  the  posterior  on^ 

Figure  14.      Similar  view  of  a  cast  of  two  air  chambers  and  p^rt  of  a  third. 

Figure  14  a.   Outline  of  transverse  section  of  the  same,  shewing  the  relAtive  pomtion  of 

the  siphunde. 

Baotritbs  (obliqukseptatus?  yar.)  Arkonense  (page  407). 

Figure  15. 
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Figture  16. 


A  composite  figure,  the  posterior  portion  being  drawn  from  septate  speci* 

mens,  and  the  anterior  from  casts  of  the  body  chamber. 
Enlarged  view  of  a  cast  of  the  interior  of  the  })OBterior  and  septate  end  of 
the  shell,  which  shews  the  ventral  sinus  distinctly  on  ten  of  the 
septa. 
Figure  16  a.  Outline  of  transverse  section  of  the  same,  also  enlarged,  and  shewing  the 

marginal  and  presumably  ventral  siphunde. 
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PLATE  XLIX. 
Orthogkras  Lambtonense  (page  404). 

Figure     1.       Side  view,  in  outline,  of  a  cast  of  the  interior  of  the  shell  of 

a  specimen  of  this  species,  collected  near  Thedford 
bv  Mr.  Kemahan  and  now  in  the  Museum  of  the 
Survey. 

Figure     la.     Outline  of  a  transverse  section  of  the  same,  shewing  the 

almost  central  siphuncle. 
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PLATE  L. 

ASPIDICHTHTS   N0TABILI8  ?   (page  411). 

Figure     1.       The  specimen  from  Bartletts  Mills  collected  by  Mr.  Kerna- 

han. 
Figure     2.       The    specimen    from    Bartletts   Mills    coUecCed    by   Mr. 

Kearney. 

Plate  (or  scale)  genus  and  species  indeterminable  (page  411). 

Figure     3.       The  organic  part  of  the   specimen  described  under  this 

heading,  twice  the  natural  size. 
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